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TOTHS 

PRESIDENT, 

/ 

Vice-presidents, 
council anp members, 

OF THS 

WERNERIAN NATURAL HISTORT 

SOCIETT, 

THS FOLLOWING PAGES ARE 

MOST RESPECTFULLY 

DEDICATED. 



Permit me, Gendemen, to present to 
the public, under the auspices of yotnr 
name, the following translation of the ce-* 
lebrated Werner's Treatise on Veins, unr 
dertaken with a view of forwarding the 

b object 



( vi ) 

object ivhich first associated you together, 
the Extension and Promotion of the 
study of Natural History. 

I observe, with infinite satisfaction, the 
success which has already attended your 
exertions ; and anticipate with pleasure the 
advantages which are likely to accrue from 
a continuation of them. 

May your labours in that department of 
science be long useful ; and may they be 
always as highly valued as I value them. 

Accept of my best wishes for the pro- 
sperity of that institution, to which I am 
proud to have the honour of belonging ; 
and believe me to be, with sentiments of 
the greatest respect, 

^'' Your most obedient 

.. ^ . , ^ ^And very .humble sefvant, 

"•'■ V^'^' •■••':■• Charles" 

''■ Xeith, Apri/ aor 1809. 
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T is now tipwards of seventeen years since 
this treatise, the only publication in which the 
celebrated Rrofessor of Freyberg has giveniifiy 
exposition of the principles of his theory; Wiz 
firsf presentfed to tht ptfblid : y«\straftge as it 
mky appear, it is no kss true, that tl^ doctrine 
it c6htam« has been almost unknown, al Icaat 
little studied, in thia country, dli within th«se 
very few years. 

It would be no difEcuk matter to adduce a 
variety of reason! in tos^laoation of tt&s stngi^ 
lar circumstance ; but such a detail would be 
very unmterestmg. rtothmg perhaps has r6> 
tar4ed a-kx¥>wledge of the valuable observa^ 
tions and discoveries which it contains, vgkotk 



&*h Its 1iaV£bg 6ten #rkleA ki OttfMn^ a Ian- 
Iftt^^^kdlftde^iihiYtttifd^iivihis^tt^ that 

t&e^dt^ikl ytf this^ Wdi^ Im^ bieti tmftned to 
s fsv literary pterson^ Fbr tk^ same reason, 
ximch useful inibrmition on the' natbt^ 4df 
tiAies, and the mode of nv^drkiu^ them^ is still 
Hi'k "Wtrt locked up fr6m the use of the prac*' 
%!blt tainef s of this island. The nunibc^, vtWe- 
ify^'ztiS mipartahfee^ of the tniiife* in GerftiaiTf , 
^«»lUi(%i^iilttiualIf -yield an'^hxm^ni^ tftasdrev 
idf^^^^^fcftatied, in l9^at ^a»t of the conthient, an 
ifil^rlEl^t Hvhich is ^uit^ Unknbwn here. Sden- 
^c tnen'have tbete dk^ected their attention to 
^i^viir tk)^ mtmner'iti which^ c^^^and mine- 
rals occur in the boweltf^^f thel^^^hj^'and by 
red&c^ t6 fyceA 'prilig^tes <Whbl '-Aey^ ' have 
'bcAW^Mh t^-^dSscoter, <te/'hatei by their in- 
i^st^^oniH afibrded'^^b^ki^[>m]Otttion, ivbich 
^»«ll» shortettbd th»^4i(lN6ut of the practical 
i^j^waibum bt IJtticfe^^et^e^^fa assisting 
biintd &^I^^duiy d^^'AeidmlHI^and difSctiU 
tl«,'wMch'im'''*ii^'«til«fe««^ <5|*ra!ions he 

It 



- It is. ^ e^mctiond^f^^^ ffpVp^Si^^ ,-Wiriif§ 
hope tha£ it giay Ve-u^eful, i^i^hidi |)a%^^n^j^S^ 
the trj^lator^S^ iwrt^egirfto hisi cowtrj^iin^,^^ 
an Engli^b dreis^ 4e N«;w Thbojrj!? 4>%?P3I 
R)RBftMipN(0F Veins; a taA which be i^uj^ 

Hook wj^jWu^Hf diffide|«:%i,olfr)^ far^^s ^!;^fs 
of the utility of his labour may be j^ali^, timg 
olily cau detemume. If, however, h^ shall^^ 
them^api ojFgi]ifii\g more publicity to tliv^dq^- 
jtrine whicj^^^l^ treatise containa^ by hr jpgf)g 
it widiifiithe i:^ach, ^ot cH3jy;#f th^,4K4entj||f 

g^5)gjiost»'but of the pra^tiq^l nm^i^liq ,wf}^j 
IK* be abAe to peruse tk§ origins^, tfift tj«aae hp 
ha$ bfjit§we4 on >|he/ translation will not^hgif^ 
be^ih en^ployed in vaim v .^ ^^ f. 

. The , translator i^ ^ei|$i|^le tlj^tt h^ 1^ qgiu^h 
rea8(H>;*tQjo9i^ an apology fog>the maijper in 

which >efh^««|utQd hifet8§^u(. HfkjG^ffcil^ 
^eq^i^ g/frthe iydv^^tagff ij^Jir^ ^s^M^atf. 

^ fltyki cch^Wj <MPi .«fty feerary pgfi&)nj^q!fif. 
B9t:iB!hfepx^s^miMta5^e^|tl»PJ3jqen 6}s agi- 
^%ftle Icp4^r the original i*s,7cl<»|^ as pp^ 

sible } trusting that the; fidel^Y <^ t^fytn^^^ 

•• ■ 
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fiM tp>ill tmnef(» sxtf d^dettbfes^hkh might 
i»akf^^^fe2kfelrdF^«»iikititt^ taste. ^ >• > 

^-"Wernet^lu^^ ikklm^er Uf e:^pt^88liig his se^ 
lfittetttih1iriU6fa is peculiar)jr his^own, and in 
iiaiiaf df the most valuable parts of his- sub- 
j^t frequi^ntly makes use of a tautology '^^ich 
a^l^ears umiecessary. Of this the transiaiiCMr 
)ias in some instance^ ventured to tay^endi^^ 
fittle } though, ki by far the greater number, 
ife' has not presumed to make any alteration; 
Whd'^ver this has been done, he has pre- 
^^ed the sense of the original at the expense 
Af givirt]^ to his sentence a turn which* itwy 
^eil appear prolix, 2^d %hich' ^^AdkMt thfc 
e*pIa^Ion would be thought i*ie!x€aSttM(t;^^<Jc. 

^ ' He^hasi ificorpbrated irifli Ike «#brte^il«^n«wftP 
ifei*^^-"additfens made by the ^author, whiefe^ 
«e*ife9a^^d6ndtat)peill'in^ksQ»igiAkl. mtm 
#We^^gi^^^by^ ^IVerftfep td ^ Mi 8D«*(tdsbc»y 
M^iils6iMt|ftni'{iif hk'traiisk^^n mfk^O^ 

Aat'Hf^r hkte^'bWhted theta ^ Ts^faltti%i^Tbg«S 
^'- The 



are audi as §fm^^mt^9r^mm^i^hm^JS^mi 

they. wre.ii«ep(M w>ijg?^p ;. ais4tlMigh;;Mk 
soif^uroerc^s ^| byicfom^ ra»y be deemed tMt 
ci96^aryy vthey < will^ - he*! anxiously: ^vI^p^S) ^|ip 
£(»indnlo siSbrd some informadoa p^ ^e 41!^ 
fe«al tepkt^pfi which. iheiy treat* r - ,., p^r. 

wfepy^j^JdVtheif feiieal ^tfiattpii or pRofe^njjl 
ocwpgtipn, m;iy;have ai| ppportwity ,9^^(531^^ 
p^iwg the jcontentSjiof tliis tre^ti^e ^h^T^pfif. 
they read in the grej^t f volume of <nat«3?e, ,th^ 
they rWiwiW correct ^d rectify t|uwjbp|[^^ 
obserYMw3»s ;*i?iwhat they may. l^erq^ijj^ {^ 
not^aM^tft(ie» o«<)n3p^isop : they jpftay^ pt^^pp^. 
not to correspond wi(h the real phew^nfij^^a^gf 
Mturg. /iW^rpPW^^iiliftle^ np(ii^^ 
Qf^tkejmmg di«tripts^9R^ra^er;4epf^^of ,^ 
Gountrjsi fiw a«.pWh^ I?4v^,4^t(j>fiei}^vj4f4 

aiiaeralogica! foots jr^y ^^^^fff^ct^^ %%f* 
careful survey of these Hune^ffj^HiflRt^^ (^ 

eds 



eKai#E^i^^f^f them csMiiiiKt^A ^ $iii^ Mid 

tafs and amductors of oiirt»|a($s d^ iiM: |^, 
sei$ die same inquiattiYe 4^4rit^ .£^ ijl^l^^jnj^, 
QlJier pursiub the jaatiye^ <^ tb|B l|^g4oiH.^ 
remarkable^ would bi9 tp haM|rd-4 <>il>il^<^f) 
wj^ph will, never be^ a^^^v^teft^^ VI4 W^ 

mattemion is to be ascribed; and><w0ti^|np,o{|, 
discover any wWch will more readily accow)|; 
for it, than the want of some just and correct 
observations founded on facts as they present 
tltemselves in exploring the great and hidden 
treasures which this country contams within ks 
bowels* 

On the principles ojf this treatise, Werner 
lias reared that beautiful superstructure to ac- 
feotmt for the mode of fbrniaticm of this earth 
m general, which has obtained hb name. It 
is the remit of 30 years close and unremitted 
Mpfication t/t> ike nature of veins and the fin- 



£rdl)l^tiieift| s^' theft esb^blishing rthee^'dfib 

« 

wfiat \itaA b^n^ Men "and can be ^plaineily 
giVed' tis fill^ file |>raba(bility of reachii% i^ 
aitih titar k^lin)iBte Induc^m is able ta kf- 
fonL* it^4s thid HMc\i h^ ccmferred its supe^ 
Hbi^ fari^lence 011 the Weimerian theory, iitnd 
prbenye^ ' for its ' atithor so gre^t a reputa^ 
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\ 



1 ■ 






•*"''.'7r 1 •' '■'•• 1 



/. 



-ii 1 









II v/ r« 









o 


t - — » 

1 A » • 


ynj^.T. 


■■ -i-b.:. 


ni . 





'->' .-v "Tk-:*-:'- i 



\r. - 












. ♦ 



< + 



■ r» 



• • .- 



'1 












no: 



t « 



^orii: :>v. 






\.> * ^ 



.* 



AUTHOR^S PRE1^AC£. 



The uninterrupted geognostic ohservatiomd 
m which I have been engaged, have been prin* 
cipally directed to a consideration of the diflfer'*' 
ent mineral repositories ; and, with the view of 
«KWg my remark, more usefii and appli- 
cable to the practical operations of mining, my 
attention has been directed to every citcum-^ 
stance which could make me acquainted with 
the nature and peculiarities of each of these, 
but more particularly of veins, which, being 
of great variety, and having undergone many 
changes^ are of a very complicated nature. In 
studying veins, I have not only applied myself 
to discover, as much as possible, their nature 
and properties, as well as their different rela- 
tions to one another, and to the substance of 
the rocks in which they occur, but I have al^ 

endeavoured 



Ifcigind and ^oicde >^o£>iavti|qlioii;.rx ^Jhiha^^iUA ^ 
source I have attempted to derive the eKpfasiii^ 
l^itbSy da^. peculiarities^ and of dae' vakibus 
^^ttomeaa whiqh they exhibit., uy ? » >^' 

r( ovFhti discoveries vrhich I have been fartttnate 
Oiougfa to make on thi? subject^ greatly .isurpa^ 
ikhat mf' mast t sangiune ^vbisheB .noold .faaiie>)ed 
merlccKpeoC^rin a field aB ii^iiirpid iiMJeattt 
2QfedI com^zatedi. : tI now pKemt rto^ nsnivti^i. 
gfsfcl 9tid JOQiQeta the resdk of diesr dfbcOMilws; 
mmtXi. I'M the . oexr theory <Qf the forttuitioHi^ 
iiKa2i9,^ddkiced from thenii ItwQ ^add ^fo odt 
I»l9wkd^> of 1 geognosy^ fnaxi^yiinniMiis^ 
txoNd Miiwfivi our gkdoe^ atid:iii^tbe>tM|fe|ft(N^ 

rffl^lWfWi^l'kii^.. M ki tr.n.yfat '>r. m no inn 

Ar3^< >n«!ir^theoBy>^ll fill iii^iaP^com^faMe 
k)9^img4Qgii0sijr ; it twill thnsrar.new li^tPdA 
«lt9 varicHisi revi^lutionsMirhicbi^etir gltfM(>hib 
undergoiie^^ Mdfife vitt op^ta» artipleifieldife^ 
|u|w6 obiwrv^JitHis I .and > eSRq^mriffit. lit trilli in- 
ciTeaseiAiid^^^itfiftia die iconMctios^whiefa subr 
si&ts/ibetiwaea. oiictognoiy and ' gcc^oarp, 'dtftf 
epap bttv€en.th)| a4«Poeio£ mkis^warki!]^ and 
fi-j orictognosyj 



I 

£oinnidc]0|^ neW'iq|^katidn& dB<tfais bit brawil 

iUl tboise tsli6 know hovrjnucfa^ itt lidnbx^ 
we are often obliged . to grcqpe m the i^^ 
v^fltbet) ?in sflUong: for a knoewn or unknqfwn 
^diT'vfakli im trisb to work, or to discoverte 
a^ein ^t^ipdnte aad pbceat^iiJiilbb'CQlitaiiiKtte 
locgesir qoamitijr eof jr tbse taetaHienuneralg»o6Pt» 
xi^gamiftn^i^^viiiob faisis^eady faemtworttflft^ 
liilt!kMjliee& )hst»< idodi Tory frequently hxg^^ 
t^nao^iatt^tjuchperaQDs.iwill ^easily s^priMialfi: 
^ 'Wll}bi^fiitfae:nesriihtQry:to tte iliiiier^iitff 
{M^pclDtim^/aa^^tisi trended perfd<3t^ d&d 

kilfiptieditcrlbheT^atZHiigenieim ^nd^Mksi^JiW^ 
ried on in the interior of nxine^l^^^&^^etdilP ^ 
tMstUbt^imattrr qin ( idieiictewest |!K)kiriof i^trlew, 
mdrl^igivera/(ffii0iBili)irfe^^ id»iQC^Jt^'I^4j[^H^ 
4i^o$ciA[% iriiolr xhapterotofi tile defalk of ffeid 
iQilitjre^ybmagcBE t(R lie^'ditwed iftiom iii> 9 ^ ^t^ni 
ni HttHhtdbr, im^diBiisebaad^^hfl^tdt)^ '^htv^I 
give rtftiifaistinpy of / (fontttr ndn^fbie^noijp^^g 

ncM' .^ tainly 
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k^ aruL kia nprrimrr. The^€y)AicT 

toja^of it, tNQ;^iftmir'ia^' 
fld^ be sofickst to coftinftGe alt ^PeH ii^tti4~^ 
BiaicrE of its iztSky ^ sudi at iBbilf-ai^^liM'piii*^ 
mueicS eapcrfence Md iaK>irftfgt^ ^ajid^dhhll 
snathe siibjett^^widKNli^^f^^ a »BiW ^ ^ 

iMftrvaer, test satisfied iridi iMidf ibiAii^ 4^ 
vfSiCf, but I aka ^ow kk detai -^le ^ippti^v^^- 
fion of it to die vcrid]^ of lodna^ $' 
fmt of the maiBier cf attaini&g das 

€£ jnioii^ distiictB, aad fefaoft^ coB B e tieiai tf- 
flintrak; die whofe baMj^'ana^g^-AaiM^" 
farjnaflBef;: in the tembdaqBier I^^de^-'. 
dbticjr ai :die ]iiiBidg^^^d]sirier^*-Fic^li(9jg^-ij» - 



* 

r 



ficik of ifar difrwnt fia at iiw ai irf die paetrifr^ 

letM ilMliaiBf ci^ill- OS dlStflGL m*nBep 

Hi.MaE|r lBtri3[*add|iCBd**sdatf afnlie 



djpftt lthcotfe^> apd jqts thgfeq^rfHdttWfnt mtti^^ 
nsMy^olbimi an>ioU3iailleitai!die9flKliratittig^ 

aeo^Stfit^) fl> haiir (bam ii|iideiTtheraaiei:ei8i()fv 
mfd^^t^oimjtm^^hrk (to poiapsical diacsisatoiy 
of/fl^^^lf^ 4u|] bit? tb^ i]iostaeiid6atrimtt|iBC>ilv 

t««^lp a^rg|si)|»raUy;MSl4wtted dieorios jo^: 

l^Qf fl4?^ ^ff^Hf '^m!§ifOsmfkte>i ti^ ofasiervaticxiii) 
htfffjghfni^lW^d IfliDtUffoit amlbttdplain it^j noi: 

ui-. ' their 



their scDtiiiieiits on it to tiu^ ^mlbhcy in& toi fa6» 
ipn by fim readjng through die whole tree* 
tkC) and Uien to peruse it a aecmd tiow^ 
with attentioii. Such a request -wiD not only 
Jippear strange to many persooi, but even m^r 
perfluous; I find.myaelfy however, wider the 
necessity of making it, from die manner foL 
lowed by some individuals widi my boc^ on 
adie extefnal characters of fosab. They have 
t)£ten repn^sented me as sayii^ tfiAt the cofc 
trary of what I have ezf^essty viqritlen* This 
may have been done, by some, through de^ 
sign, but in by £u* the greater nundier of ior 
stances, it has happened from that work not 
having been read through ; and tp diis man* 
ner the public has frequepdy been |ed into asi 
error, at least for some time. 

The proposition, diat die £|nces now occut 
ipied by veins, were originally tents formed in 
die substance of rocks, is not ^ new c^inion; i| 
had fc^meriy been propoScd^ and adopted by the 
greater number c^ geognofiti^ as will be feen in 
the chapter of tMs treatise where ! give an ar 
bridged history p£ di^ ancient itucc^pi veins. 

I 



iMilbcMhte^TeBts; «iid of hsviaglbro^ight Sa^ 
HMd betiA pratrfbof k than had foimi^ bMi 

i%^^idleiifr>«)my: awn pard^ 4Mcdv^ 
iis^' ^^^hft^^^dflfeenninnl, aiid described itf^i 
iMC)]#']^dhfeulat»«aBiKrvrthe^ ^truelil^ 

0^4daAl^ MefeHpat tbe lormatkm of the^i^Q^ 

iai^^r^JliMtf^ Most accurate dbedtv^otk Haft 
lilDStf ptiffei^ kmmiedge xif the ilUEie»igs>aiid%k 
t tt to fii Mfe ^^fe^ have n^e^thtf^'iAi^ 

aM!!Viatflf»Ai tobmrvkiit^ I0;die detctn^^ 

vein-formations, paniottlarly nKtaHMerbun veiils^^ 
a^^^i^tt' 9ft titamagej :«j!rv to.hsryc i>eeii^:t 
tifai^Mte^ti^Md thttidfi^ that i^e^9pate^%]^ 

i d are 




are found between the structure of veins and 
that^f beds. 

Farther, Almost all the refutations of object 

tions brought against my theory, as well as 

* 

those which I have urged against former ones^ 
and the greater part of the applications made of 
it to the working of mines, are peculiar to my^ 
self. I shall say nothing of my claim to several 
other discoveries. For upiwards of 17 years I 
have publicly discoursed of veins in my courses 
of geognosy, and in those also which I have d^* 
Uvered on the manner of working mines^ From 
these many persons have imbibed my ideas, and 
communicated them to the public, dth^ direct- 
ly or indirectly ; so that it is very difficult for 
me now to claim them as my own. ^ 
. From my earliest youth I began to collect, in 
Lusatia and Silesia, the observations on which 
my theory is founded ; but the greater number 
has been furnished by the mountains of Saxony, 
called Erzgebirge. During the 2% years that I 
have been settled in this coimtry, I have often 
descended into the interior of the mines, in the 
district of Freyberg^ and into all the others. 

Besides, 



Beadcs, I have derived much knowledge froiti 
journeys made in the mountains of Bohemia, 
chiefly at Joachimstahl ; in the mountains too of 
Francooia, of Hesse, and of Thuringia. My li^ 
mited fortune, and the nature of my present sir 
tuadon, have prevented me from travelling into 
moredistant countries, however useful I may con*- 
Bider such journeys to he, and however desirous 
I may have been to midertake >them. After this 
I canpot think ihat any person, who considers 
the observations I have made and collected on 
this subject, and ^n which I have grounded my 
theory, will upbraid me with having only known 
one sdngfe tract of country ; this reproach has 
been once made, though erroneously, and on the 
subject of another part oi geognosy. Indepen* 
dently of my own observations on veins, I have 
xterived much assistance from the investigations 
furnished to me by the numerous pupils I have 
had from almost cv.ry part of Europe, or from 
those which I have obtained by an extensive corr 
respondence carried on with a great many mine- 
ralogists and experienced miners ; investigations 
which have confirmed th^ greater part of m^ 

own 



own observations. I have also used, though with 
caution, the observations made by other geog- 
hosts in different countries, which are to be 
found in their writings. Lastly, The attentive 
and strict examination of the numerous fossils 
and specimens of veins in my own cabinet, or 
of those I have seen in other collections, has 
betn of great assistance to my theory ; for in 
examining a piece of mineral, I am not satisfied 
with ascertaining, as is generally the case, what 
are the different fossils of which it is composed, 
but I endeavour to discover a certain forma- 
tion of metalliferous veins, and to determine 
whether these fossils have been formed at the 
same time, or which of them are of newer and 
which of older formation than the rest. 

Although I have been nearly 30 years occu- 
pied in studying the nature of veins, and in in- 
vestigating their formation, and although it is 
now six years since I first explained, in my 
course of geognosy, the same theory that is 
given and demonstrated in this treatise, yet I 
have not bestowed all the pains in digesting it 
which I could have wished j consequently it is 

not 



AUTHOR^ FRXIAC& - XXV 

|iot divided and arranged throughout in the 
most proper manner. I have been under the 
Becessity of composing and putting it in order 
within the space of three months ; and that at 
a time too, when I have been engaged for eight 
or ten hours a day in works requiring great 
exertion of mind j every sheet was printed as 
soon as it was written, so that I had no oppor- 
pxmty of altering or revising it, far less of cor- 
recting die whole. 

After having, in my capacity of author, given 
to the public that account of the work present- 
cd to them which they have a right to expect, I 
shall now make a request to all persons who are 
sincerely interested in the advancement of mi- 
neralogy and the science of mines ; which is, 
that they second my efforts and assist me in 
bringing to perfection my New Theory of Veins, 
and in discovering new formations of veins, par- 
ticularly such as are metalliferous, to transmit^to 
me all the documents they can relative to them, 
accompanied with specimens of the fossils. In 
these documents I include among other things 
an orictognostic and correct description of the 

substance 
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raiii ^eat^unxscons oear oei one iiHiihtr^ as 
vdl 3ft ra beds , and ai sczmir of acr 3Dicci^ 
lar onencmensL whica msr tidier scrre s vsaw 
firm. "^ GwerniTL mv 3ecr7^ I ii&uL 3iaks ose 
ct e^ery ^ing sgnr me on ±is aiiqBcr, and 
^hail receive Tita eouai rir'asurr ^vcrr dmc 
4cUir*r,sed re me, :fie >itiecr at wmcn. ssrsal he 
^ther v> r^zzrr jit emrs- cr Gmrar aa re- 
/.It.* my ^mxuccSt, provided it be Jooe « x bfr- 

I ";iki^ diia cwcrninirT of r^.n^fg?*^ ens ^ 

>*^rC;:da tC' rKe^ and k mil B^fijrto be so^ Sac& 
y^vXiC^ carrt crj^carr^ 2 singnlzr ncdoa witidi 
^':^j 'T,:0rt ^jii/jcif ckcohted, by aying dot I 
rrre f^^ttM the rcdohtaoQ of piKikhmg hqh^ 

of 
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df my numerous and painful htbours in minera^ 
logy, the science of mines, forges and^ foun- 
dries. They think (I am persuaded in conse* 
sequence of the good opinion they have form- 
ed of me and my scientific researches), that they 
render an essential service to the sciences in 
publishing as soon as possible the result of my 
observations and labours. 

This cannot be a difficult matter ; for ever 
since I became a professor in this school, my 
manner of lecturing has been such that my 
hearers might take notes, or even write every 
wjrd, under my own direction. In this manner 
several of my courses of lectures have been 
written ; and to my great displeasure, a sort of 
mercantile speculation has been made of these 
manuscripts in other countries. They are for 
the most part defective, although some of the 
number are more perfect than others. On 
what is past, I am willing to shut my eyes ; 
but as I understand there is an intention of 
publishing and printing not only the introduc- 
tory part of my system of orictognosy, but al- 
so my dissertation on Iron Foundries^ I thinks 

in 
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in justice to myself and the sdence, I am bound 
highly to disapprbve of such an undertaking. 
For besides being thus robbed of my property 
as an author, the works presented to the public 
in this way cannot ' but be very defective, and 
in some degree mutilated. I here announce 
that I am engaged in revising my works on 
orictognosy, geognosy, and the other branches 
of the science, and that they shall forthwith 
appear one after another, enriched by my latest 
observations and discoveries. 

(Signed) Abraham Gottjuob Wbrner* 



Freyberg, 1 

November 20. 1791.3 
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CHAP. I. 

«F VEINS IN G£N£RAI.. 



§1. 

JL o assist the reader in acquiring a more perfect 
knowledge of what I have to say on the formation of 
veins, I deem it necessary to commence by giving a 
short Account of veins in general ; next, I fliall ex- 
plain some new technical terms which I have found 
it necessary to make use of in this treatise ; and then 
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i shall give a concise history of the former theories 
which have been proposed on this subject* 

In this chapter I shall give the definition of the 
terms I employ ; and the second will be occupied hj 
an account of the old theories. 

The first definition I shall give is that of a vein^ 
In explaining this term^ I shall mark the difference 
between what are to be considered true veinSi and 
what are not so^ even among various mineral reposi- 
tories to which the name of veins and other appella- 
tions have been given by miners. 

Veins are particular mineral repositories of a flat or 
tabular shape^ which in general traverse the strata 
i)f mountains, and are filled with mineral matter dif- 
fering more or less from the nature of the rocks im 
which they occur. 

Strata are those parts of a rock which lie betweem 
parallel rents aild fissures. These separated parts or 
strata are therefore tabular masses of the same nature 
and substance, parallel to each other, and of different 
degrees of thickness. Mountains and rocks thus di- 
vided are called stratified rocks : all rocks, howevei', 
^re not stratified. 

From the differences in the position! division, and 

thickness 
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^ckness of the strata, arise the difierences of strali«« 
fication, which is to be distinguished from the supers 
position of rocks. By super-position is to be under^ 
stood the order in which the different rocks compcM 
sing the crust of the globe are arranged above one 
another* Nor must we confound stratification with 
the structure of rocks, though nearly allied to eacb 
other, especially in rocks of a slaty structure, wher^ 
the direction of the strata and folia are the same* 

It will be a more accurate description of veinsy to 
say that they are rents which have been formed in 
mountains, and have been afterwards filled up by 
mineral matter differing more or less from the nature 
of the rocks *. ■, . > 

§3- .! 

Veins, as we have remarked, cross the^strata,' and 
have a direction different from theirs* Other minendl 

repositories 



* I only add this last definition of veins to render the for« 
mer more explicit : for in determining the formation of 
veinSy it brings their distinctive character in a more striking 
manner under our observation. I did not wish to givej it at 
first as a definition, because it takes for granted a formation 
which remains to be proved in the course of this treatise ^ 
and when this formation is proved, it may be used with thc^ 
greatest propriety. 
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mation near Dresden, are improperly denomlnked 

§5. 

I suppose my readers are already acquainted witli 
the technical terms employed in speaking of veins^ 
and that they understand what is meant by the mag- 
nitude, position, and structure of a vein ^. t must, 
however, explain some others which my new theory 
has rendered it necessary to introduce. 

By a vein formatiotiy or simply VLformationy is to be 
understood all veins formed at the same time, and 
having one and the same origin ; whether they oc- 
cur near each other in the same country, or are met 
with in diiFerent and distant countries. In this man- 
ner I employ the terms lead glance^ fiuovy and heavy 
spar formation ; red and nvhite silver ore formation. 

When several veins of the same formation occur 
in a country, they form what I call a depot of veins. 
TTiis I distinguish by the name of the country in 

which 



* On the different technical terms used in defcribing 
veins, as also on their position, i^agnitude, &c. different 
works on mining may be consulted, particularly the first 
part of the Bericht vom Bergbau^ 4to. Freyberg 1 749. 
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which it is found joined to the principal fbssile 
which it contains. In this way I say the lead glance^ 
grey copper orej and yellow blende depot of Schaffenberg / 
the tin depot of Altenherg. 

Lastly, By mining district is to be understood, 
many mineral deposits occurring in the same coun- 
try> which generally cross each other. I distinguish 
such districts by the name of the country where 
they occur, as the mining district of Freyberg* 

I shall now proceed to give the history of the dif- 
ferent theories which have hitherto been proposed to 
account for the formation of veins* 



CHAP. 
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CHAP. IL 



SHORT BISTORT OF THE DIFFERENT THS0RIS9 ^N THE 

FORMATION OF VEINS. 



§6. 

Among the Greek and Latin classics who treat of 
mines and minerals, we find very little on the sub- 
ject of veins. It will appear, however, from some 
passages which I am to quote, that they were not 
altogether ignorant of the subject. There can be no 
doubt that veins were known long before the time 
of these authors. They must unquestionably have 
become an object of attention as soon as mines be- 
gan to be worked. But it is not probable, that at 
that period, veins were distinguished from the other 
mineral repositories, or that any attempts were made 
to account for their mode of formation : at least such 
attempts are unknown to us. 

Diodorus 
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Diodonis Sicnlus ^, at the beginning of the pas- 
sage where he speaks of the famous gold mini 
of Egyptj says, ^ the mountains in this coontiy are 
<< cf a dark hue ; they are traversed by veins of a 
white stone, possessing great lustre; it is from this 
ftone that gold is extracted f •'' Farther on, when 
treating of the gold and silver mines of Spain^ he 
says, << die mountains in that country are tr4 f eia e j 
" by many metallic veins %/* 






* Diodori Siculi BibUothecse Hifloricae, libr. xv» per 
Laurent. Rhodomannum. Hanov. 1604. foL 

This author lived and wrote about the beginning of the 
Chriflian asra. 

f Tis 7«^ y^f fuXMim 09rwf t{ ^yn* xm* m^m^c s«i ^Ai» 

i^ifmq rug fcvrttXXixui i^yug ri vXaj^u rmf jgya^yowpf 

The black mountain here mentioiied is probably com- 
posed of dark clay slate, and the white marble is quartz or 
some kind of spar, most likely the former. 

X HicTcc ytc^ p. cur»yy^ o^TnaeXurau vXvfit^Zg rug lXiy» 
t€4tg Tm v«^ ^tifio*0f. 

The 3Mi«fxAi»nM x«Ao^ci^, as well as 3i«^t^«vnKf, ia 
the former passage, shows that the repositories in the mine^ 
of gold sjid silver frequently traversed the mals of the 
rock in question in all directions, and that they were con- 
sequently true veins. 
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l?liny, also, in speaking of the mannet in which * 
gold is found in the mountains, says, << the veins of 
" gold run through the rocks in many different di- 
•^ rections, and traverse the walls of wells *.*' 

$ 7- 
Agricola f , the first of the moderns who ha$ writ* 
ten on veins, has given -a very particular account of 

B them/ 



* Vagantur hi venarum canales per latera puteorum, et 
hue ifluc (Caii FCnii Sccundi HistorisB Natur. lib. xxjcvii.* 
quos interpret, et not illustravit Jo. Harduimu Pausus, 17 23, 
foL lib. xxxiii. cap. xxi. torn. iL p. 6x7.) 

Under the name of canales is to be luiderstood, not gal- 
leries, which are called cumeuH and crypt4i^ but the veins 
themselves. In this sense the words have been consider- 
ed by Agricola : in the same manner, the gold which 19 
found in veins is called aurum canaKcium^ to ^stinguish it 
from (hat obtained by washing, and of which FHny speaks 
before. 

The word vagari means that this kmd of repontoxy ex« 
tends in all directions in the rock, and that conseqoentljT 
l3iey were true veins. 

In the edition of Dalechamp, it is said, hi venarum ca* 
nahs per marmor vagantur et latera puteormm et hk> 
illuc. 

Pliny wrote his work about the year 100. 

f George Agricola (whose proper name wit Bmser,} 
was bom in 1494 at Glaucha in the Saxon l^ipgdriag^ 
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tbem. He speaks of them in many parts of his Wtit'^ 
liigSf and endeavours not only to define and describe 
them, but also to account for their mode of forma- 
tk>n. In the whole of his researches on this difficulc 
ibbjecty he not only surpasses all w)io have preceded 
him in the same path, but even those who lived a 
century after him. — ^Nevertheless he was unacquaint- 
ed with the characteristic differences between true 
trains and other mineral repositories. He treats of 
the hizCf position, and crossing of several veins, in 
f}««; 24th chapter of his work entitled Bermannus, 
lU^i tAiW more particularly in the third book of hia 
;r.rr<t wr/rk, De Re Metallica f . 

In 



He practifed medicine first at Joachimstahl, and then at 
Gicnaaiz ^ at which last place he died in iSSS* ^^ ^ 
iiie hiher ox mineralogy, and of the science of mining. To 
an intimate acquaintance with the sciences, he joined much 
^'Ifn.c^/'al learning. His Latin was so pure, that this circam- 
<ance alone is sufficient to entitle his works to a place 
amongst other classics. His writings were numerous ^ and, 
i^ith the exception of a few tracts, have been published in 
two vols. foL by Froben and Basel. 

Agricola's reputation in the sciences which he cultivat- 
ed, will last as long as Pliny's in natural history, or Ari- 
ftoCk'f in philosophy. 
. f- Georgja Agricola De Re Metallica, libri xii. fol. Ba- 
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In the third chapter of the third book of his work- 
f>e Ortu €t Causis Zuhterranearum % he tre^s of the 

fdrmatioti 



♦ This work, with sever;^! otl^cr writip^s of ^gj:ic9ls^ 
And among the number his Bermannus, have been pubUsh" 
«d in one volume, with the following titles. 

De Ortu et Cauas Subterraneoram Hbri ▼. 
- Pe Natura eoium quae effluent tsf^ Terra libri iv. 

De Natura Fossilium IJbri x. 

De Veterib\;is et Npvis IVIetallis libri xi. 

Bermannus, sivc De He Metallica Dialogus. 

Interpretation Germanica Vocum Rei MetallilcaB, addito iir« 
(dice foecundissimo. 

The passages alluded to are the following. 

^' Sed commissuras saxorum duobus modis fieri inlellige- 
^' mus \ uno qui proprius ipsarum est cum saxa gignuntur : 
^' turn enim materiam tenacem c^or coquitur in lapidem ; 
'' at non lenta, similiter cocta e^halat humorem efficiturque 
^' tena pkramque ftiabiHs. Altero, q^ connmxnis ipsis 
^' est cum fibris et venis, cum aqua in unum locmn collige<i< 
^' tur. £a enim saxa roollit suo liquore, sua gnrvitate et 
'* pondere perrumpit et dividit: quod si dura fkerint, effi- 
'' cit commissuras saxorum et fibras^ sin non nimis dura, ve- 
♦* nas.^* Agricola denoxsmates rents commissuras; small 
veins and ramifications, ^i^rtfj* ,* ^]S^ veins he calls venas; 
and the whole together teme canahs. For at the begili* 
ning j^of this chapter he Slays, ^ venio nunc ad terrse cana^- 
^^ les, hoc est, vensis, fibras, et quas commissuras saxorum 
^ vocantur \ quae quidem vasa sunt aut receptacula mate* 
'^ riae ex qua res fossiles formantur.'* 
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formadoA of Tcins. The rents and fissures in whick 
iretns are found, he supposes to have been fanne4» 
pardy at the same time with the rocks themselTes^ 
and partly afterwards, .by the ^ters penetrating 
then?; so that, where there has been either a large 
quantity of water, or where the substance of the 
rock has been much softened, there the largest fis* 
sures occur ; where this has not happened, the fis- 
sures are proportionably smaller. With respect to 
the earths and stones which are found in Tcins, 
the former he conceives to have been detached from 
the rocks, and carried into the veins by the water * | 



This author, in treating of the formation of veins, in 
the same chapter, says ^ ^* Impetus aquarum saxa in quo- 
^^ que loco fragilia comminuit et difiindit. Igitur per em 
'* fracta et diffissa permeat et transit modo in profundttm,^ 
^^ fibrasque vel venas &cit profundas : torn autem in latum 
<« quo modo dilatatae fiunt/' 

By the conclusion of this passage it appears, that he com-* 
prebends beds as well as other repositories under the name 
of veiBS. 

* This is obviously his opinion, from the two following 
passages of the work already quoted. 

lib. ili. chap. iv. ^ Terra pura, sive nmplex, in canali* 
*^ bus hoc modo . gignitur. Aqua pluvia, quam summum 
" terrae imbibit, primo per ejusdem tense interiora per- 
.. ' " meat 
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tl^ latter he considers as arising from tb« earthy 
nftatters hardened by the effects partly of heat and 
cpld^ and partly by a lapidifio juice *« Minerals and 

metals 



^' meat et tran^t, cumque ipsa miscetur : deinde iindiquq 
*' coIHgitur iti fibras et venas,** A little &Tther on he 
adds, ^ aqua autem siq mista in unum aliqiiem canalis al^i. 
^ veum confluit, vel in angustias abducta peicolatur : quo* 
^' mode materia pi^ et asqualis subsidet ^ aqua vero deficit 
^ et delalntur. Ex qua sane materia oritur terra, de qua 
** nunc loquimur." 

* This same author says, in the JEbllowing passages!^ the 
for^-mentioned work. 

Lib* iv. cap, iv. *♦ Albertus, Arabem (i, e. Avlcen* 
^' nam) secutus, scribit, materiam lapidum esse spedeni 
*^ quandum terne aut aquse : id est, duo haec, terram dico 
*^ et aquam, ^tc inter se mista, ut modo hoc, modo illsB 
*^ yincat alterum mole. Uterque (sc. eorum) autem quod 
^^ ita sensit, ratione fecit. Nam non fit lapis ex pura neque 
^^ terra, neque aqua ; quod solam terram pr«s ^ccitate ejus 
^ non coagmentet ac conglu^net calor, sed dissolvat magis 
** fiiciatque pulverem. Aqua vero simplex Qongelascit quii» 
*^ dem firigore, sed modicus tepor ^am resolvit.^' He adds 
farther, *^ Humor vero vicissim congregationis conjuno- 
^' tionisque partium rei siccee, quoddam quasi vinculum 
" est.'* Then cap. v. '* Itaque si permistio abundaverk 
*^ terra, discitur lutum : sin aqua, succus. Nihil enim 
" aliud est lutum, quam terra quae permadUerit aqua, ui 
'^ superiore libro explicavl : nee succus aliud quiddam est, 
*^ quam aqua, quse contra sorbuerit terram, vel corroseitt 

*' tetigeritqui 
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metals he regards as being deposited from a solutioft 
in water, containing the earthy materials intimatciy 
mixed and combined with it in certain proportieiis ; 
the solution of these mineral substances he conceives 
to have been promoted by heat, on the abstraction 
of which they assumed their present solid form. 
Agricola farther thinks that the precious metals are 
the results of a more pure and perfect solution *. 

A^ricol^ 



*^ tetigeritque metallumy quoddamodo concocta ut item su- 
<^ pra dixi. Sed ex luto tenaci potissimum fit lapis.^* 

Lastly, cap. ix. ^ Igitur proximae, (so. causae), sunt 
*^ calor et frigus : deinde quoddam mode succus lapidescens. 
'* Nam lapides, quas aqua humectando dissolvit, eos calo- 
** rem exsiccando compegisse intelligemus : contra vero, 
^ qm calore ignis liqaescunt, ut silices, eos frigore concre- 
** visse. 

♦ He explains this formation of metals In the following 
passage of lib. v. cap. vii. '^ In materia Ipsorum (sc. me- 
** tallorum) inesse aquam, argumentum est maximum, quod 
^* ignis calore soluta Huunt j frigore acris vel aquae rursus 
** densentur. Hoc tamen sic accipiendum, quod aquae plus 
♦* in ipsis sit terrae minus : simplex enim aqua non est 
** eorum materia, sed mista cum terra. Atque terrat qui- 
*^ dem portio tanta in mistura est, quanta aquas perspiculta- 
*• tem obfcuret, fulgorem non auferat. Quinetiam mistura 
*< quo purior fult, eo precloslus ex ea fit metallum, magi$« 
" que tolerant ignium. Sed quota terrae portio in quoquo 

" humore 



^ Agricola is thus the first who has written any thing. 
(Qfertain on the formation of veins and the substan- 
ees contained in them : but, considering the state o£ 
chemistry and philosophy at that time^ it is by no 
means surprising that he has sometimes wandered from 
the right path. Nevertheless his theory of the man- 
ner of the filling up of veins has been retamed^ sknd 
is still with some modification very generally receiv*-^ 
ed, as will be more particularly seen in the sequel of 
this chapter. This author rejected the more com- 
monly received opinion of his time, an opinion en- 
gendered by the dreams of astrologers, viz. that the 
planets had an influence in forming the various men- 
tals. The opinion which supposes veins, such as we 
now see them, to have been formed at the same time 
with our globe, he equally regards as at variance- 
with fact : and he calls it the opinion of the vulgar. 

§8. 

What has been written by Utman, Elterlein, Meier, 
Lohneis, Barba and others, posterior to Agricola, I 
pass over in silence, as of too little consequence to 

deserve 



^^ humore ex quo efRcitur metallum, insit, nemo mortalium 
*^ unquam mente cemerei potest, nedum explicare/' 



^ jniWTaxotyomt 

dtsftrt any notice j tbe richness and poveitv ef 
mns being by them attributed partly to tbe positioii 

of the mountains with ieq)ect to the sun^ mod partly 
to the influence of the stars. 

After Agricola, the first that deserves any notice 
is Balthasar Roder. He seems to consider veins as 
open fissures which were afterwards filled up \ Jq 
his Speculum Metallurgutf at the beginning of the se- 
cond chapter, when treating of veins and fissures he 
savs, « A fissure is a chink or gap which cuts and 
M divides the rock^ and is tike the crack in a vessel 
<< which allows water to flow through it \ some of 
<< these fissures are long and wide^ others short and 
•« narrow.** << A vein cuts and divides the rock aai« 
•« formly in a certain direction ^and inclination, but 

« its 



«^ ■ A4«d 



* MalUlMar R(liler*i Speculum Metalhirgis Politissi^ 
41|ai Drtideni 1700. 

I at flrit marisckeider and gegeruchreiber at 
i WMli afterwards mine-master at Altenberg, 
I III <(l7S* He wrote in the laft years of his 
iMMIvs work J wit quoted ^ but which was not 
I %\ ytiirv after his death. 
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« 

<«• its breadth varies ;" farther on, " what constitutes 
« the vein itself, and what it contains enclosed with- 
<^ in it, and forms its principal part, is either the 
*< materials in which the mineral is found, or metal- 
*< lie matter, or a kind of clay, quartz, spar, &c.** 
" The rock sometimes contains druses ; these are 
*' hollow cavities of a round or oblong form, and 
<* different sizes, which are commonly found in 
*< veins.. Sometimes the veins are very full of these 
** cavities, when they are said to be open ; a vein is 
*< said to be. shut when it is quite filled up either 
** with stony or metallic matter. The druses are 
** often filled up with clay or other , matter 5 in that 
** case the vein is said to be closed, although it con- 
<^ tains druses." 

From these quotations it is obvious that Rosier 
considers veins and fissures as having the same ori- 
gin : the latter are open empty spaces ; the former 
similar spaces, entirely or nearly filled up. He doe» 
not explain himself farther, either with respect to 
the manner in which the fissures were produced, or 
the mode in which they have been filled up. 

C § 194 
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$ 10. 

Becher, in his Physica Subterranea *^ ascribes the 
formation of metals and minerals to certain subtem- 
neous vapours, which arising from the bowels of the 
earthi and penetrating the veins, produce a peculiar 
change in such stony and earthy matters as tfaey 
meet in their way, which are in a state to be trans- 
muted. He regards the earth as a hollow body^ filled 
with clay, water, sulphureous and bituminous sub- 
stances ; and from this immense reservoir there arise 
certain exhalations which form the metals. I find, 
in the writings of Becher, no further account of the 
origin of the fissures which the veins occupy, nor any 
observations on the substances of wluch thej are 
composed. 

) II. 

Stahl, a great physician and chemist of German j, 
and commentator on Becher, in many places of his 

'Work, 



* Jo. Joachim. Becheri Physica Subterranea, F^itjo 

cTxm praefatione pranaissa, indice adomato ct speci- 
Becheriano subjuncto ^ G. E. StahHo. Upaiie 
^7Sf. The first edition of this book was pufafidied at 
taakSxt oat the Main in 1669. 
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workj notices the formation of veins and minerMs. 
In his Specimen Becherianum *, he says, one of the 
most probable opinions is, that, from the period of 
the first existence of our globe, considerable fissures 
had been formed ^ that these, at the time of the de- 
luge, were filled up with matter of a soft or clayey 
consistence, which was afterwards penetrated by va- 
pours, extricated from the interior parts of the earth, 
possessing the property of converting these' into mi- 
neral matter. This opuiion (towards which Becher 
leaned), he admits to be attended with many difficul- 
ties when it is to be applied to particular instances ; 
and that it is often contradicted by what is observed 
in nature ; so ihuch so indeed, that he concludes by 
rejecting the theory, and considers veins, as well as 
the substances of which they are composed, as hav- 
ing been formed at the same time with the earth it- 
self i and, of course as being of the same age with 
the rocks in which they occur. At the same time,^ 
he is disposed to attribute some efiect to the action 

of 



* Georg. £rn. Stahlii Specimen Becherianum. 8vo. Lip« 
fix 1703. This was published along with Stahl^s ejitioi^ 
^ B^cher^s Physica Subterranea. 
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of the Ht, rsd oiLer cacses ii 
chingcs. 

Stahl lud aireadr jdrasoed this «!*■*■■**■■■ m Im 
Treatise de Onu Vecamm McalHfe fjiHiui j but 'te 

brought it again fomrd in Hae wofk we 
quoted *. 

i 12. 

Henkcl f is the £rs£ vho aitributes tiie 
of the contents of reins id a peculiar exhalation pio* 
duced and engendered by a fennentatiaiiy 
br him to take place in the interior of Tocks. 
basis of each metal and mineral he sapposes to 



* Kiusdcm Pxv^pcmtican in«i:p37ac dt Orta Vcnanmi 
MctalUtVramxn, ^to. Hil. Ma£:irb. 17^3. 

f John Frcdcnck Hcr.kel W2s bom Et Me isebuig in the 
year 1 679. He at fari^t pnicdscd ggdirinr at Ficybag^ 
and became councilor of mines to the elector of Sazmj, 
then kinv; of Poland. He Uugli: cbcmistiT and imnenJo- 
gy nilh uncommon xrputa:icir., and ditsd in 1744. He is 
the fill her of mineralopcal chmistxj. His Icctoxes 
resorled to by Mudents fpcm all nations, particularly 
S\^Tden. His numcn.^us writincs have been read with 
neral approbation, and much wtcd, tboagh less quoted than 
they deaen^e. He Mudicd much, and iras an unreaitting 
<nd acute obsen^. Bui his style is bad, irxy ^Sse, and 
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already in the substance of the rock, and that by a 
peculiar process of nature it is matured and convert- 
ed into the metal. He does not venture to ascertain 
the nature of these bases : but in one passage of his 
works he speaks of subtile earths; in another of mer- 
curial, arsenical and sulphureous parts. These three 
last he probably, however, regarded as constituent 
parts, and consequently metals are compounds. Air, 
water and fires appear to him the substances of which 
nature avails herself in the formation of metals. He 
also supposes certain kinds of earths and stones to 
exist, which serve as the matrix for the others, and 
which are indispensably necessary in the formation of 
minerals. 

This theory, which has been adopted by many mi- 
neralogists, is given at large in his Pyritologia *, and 
in his treatise De Appropriatione f • 



♦ Job. Fr. Henkel*s Pyritologia, or History of Pyrites 
published at Leipsig, 1725. A second edition of this book 
appeared 1754. The author treats of the engendering of 
ores in the 13th chapter, which is written on the original 
parts of pyrites. The principal passages are J 731, 737, 
738* 742> 744—747- 

f Medicorum chynucorum non ultimum conjunctionis 
primum appropriatio etc. invcnit ct cxposidt D. J. Fr. 
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M3- 

Hoffman, in his Dissertation de Matricibus Metal- 
lorum *f (a work written with care and full of accu- 
rate observations, but much less read than it de- 
serves), supposes veins to have been formed in the 
fissures of rocks ; yet he only speaks of it as an hy- 
pothesis, and in the following words. ** Ponamus 
<< itaque venam esse non nisi lapidum fissuram, po- 
^' namus eandem esse cavernosam, cert^ ubi metal- 
«< lum intra venam produci debet, cortices profecto 

" erunt 



Henkely 8vo. Dresdse et Lipsise 1727. A Genaan trans- 
lation of this work is found in HenkePs Mineralogical and 
Chemical Essays, with observations on them by CarU 
Fred. Zimmerman. Dresden and Leipsig 1744* 

* Jo. Georg. Hoffmanni Dissertatio de Matricibus Me- 
tallorum, 4to. Lipsise 1738, pp. ^^. This excellent 
work, which contains many good observations, is much 
less known than it deserves to be. 

The author of this little work was bom at Leipsig in 
1 74 1. He was appointed assessor to the council of mines 
at Freyberg y and after HenkePs death delivered lectures 
on chemistry and metallurgy. In 1746 he obtained the 
rank of commissioner of mines, soon after which he took 
charge of the mines of the king of Naples, in whose service 
h^ died. 
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« erunt Matrices Metallorum. Jam vero ante om- 
^^ nis Metalli generationem, cunctse probabiliter erant 
<< hiantes venae^ suo saltern cortice instructaej mini- 
<< mum hinc et inde varii geneiis saxo et interve- 
*^ niente fissura, occupatx : ergo cortices venarum^ 
^< aut intra venas existentes lapides, propria loquen- 
^ do, universales Metallorum erunt matrices." 

§ 14- 

Zimmerman, in the second part of his work, en- 
titled " Obers^chsische Bergakademie *," is the 
first mineralogist who considers veins, and the mi- 
nerals of which they are composed, to have been 
produced by a transformation of the substance of the 
rock ; and expresses himself in the following man- 
ner. << Minerals are undoubtedly formed in the 
^< rock ^ but daily experience shows, that the rock is 
<< not of itself capable of forming a metal ; for were 

« the 



^ Carl. Fred. Zimmerman Obersachslsche Bergakademie^ 
4to. Dresden and Leipsig, 1749. 

Zimmerman was bom at Dresden, where he spent his life. 
He was the pupil of Henkel, whose mineralogical essays he 
published. Mineralogy and chemistry were his principal 
studies. A short time before his death, which happened 
in I747» he was appointed chief commissioner of mines. 
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«< the mineralising principle capable of c ou t eiiin g k 
<< into a mineral) we should find whole monnfaint 
<< which had undergone this change. Bat this change 
<< we only meet with in some parts^ which follow 
« certain directions^ and being thus transformed^ 
<< constitute reins. These yeins^ when diey have 
<< not suffered the entire change^ or when tfaejf do 
<< not contain perfect minerals^ are still of a different 
« nature from the rest of the rock. An attentive 
<< examination will show, that they are of a decom- 
^ posed and friable nature, appearing to have a ten* 
<< dency to return to this natural earthy state : from 
^ which we may conclude, that these veins were in 
<< reality originally the same as the rock \ but that 
« their texture had been altered and decomposed bj 
<^ some particular saline substance, which, penetrat- 
<< ing the rents and fissures, had rendered them fit 
^ to be transformed into minerals. In this way 
<< saline substances prepare and render the earthy 
•* matters capable of being converted into the ma- 
<< trix of minerals. These same saline substances 
<< also assist in the formation of metals : to this we 
<< cannot withhold our assent, if we admit, what 
•* experience teaches, that all minerals are mixed 
<< bodies, consisting of a metal, an earth, and an 
« acid." 

J 15. 
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§15. 

It IS certainly, in the writings of Von Oppel, for- 
merly captain-general of the mines of Saxony, that 
the most interesting particulars hitherto noticed on 
the subject of veins are to be found. He admits po- 
sitively, and without restriction, the proposition, that; 
veins werejhrmerly Assures open in their superior part. 
In the introduction to his Subterranean Geometry % 
(Dresden I749)> he expresses himself on veins a$ 
follows. 

" Definition. 

" § 53^* ^y ^ ^^^^ ^s understood an jmpty fissure 
<< or gap in a rock." 

^< Remark. 
<< $ 539» Rents are in general very narrow, which 
<< is the reason why they are represented to be cracks 
'* or fissures in a rock." 

" Definition. 
<< § 540. A vein, on the contrary, is a fissure 
<< which extends a great way through a rock, which 

D «< it 



* Anleitung zur Markscheidekunst nach ihren anfangs- 
grunden und ausiibung kurzlich entworfen, 4to. Dresden 
1749. 
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^< it cuts and divides ; it is filled with materials dif« 
«< ferent from the rock*" 

« Note. 

<< §541. Fissures and t;««/ do not run in the di- 
<« rection of the //ra/^ of the |:ock : they traverse and 
intersect them." 

" Definition. 

^* § 542- The mineral matter which fills the fis« 
<< sure of a rock is always of a different nature from 
<< that of the rock -, it is called the mass of the vein^ 
« (Gangart.)" 

This same writer is the first who, in the work just 
noticed, has established the difference between beds 
and veins. He settles the distinguishing characters 
of veins in the J 541. just quoted, where he says that 
veins traverse and intersect the beds of mountains* 
It is also of consequence to observe what he farther 
says on the subject of beds, in the three following 
paragraphs. 

" Definition. 

*^ § 531. A bed is a mineral deposit, the na- 
<< ture of which differs, in part at least, from that 
** of the other beds and layers of the same moun- 
<< tain." 

" Note. 
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€€ Note. 

9 $533* A led has the same direction as the 
^ strata of the mountain.'' 

<< Remark. 

«< § 535* I cati perceive no impropriety in giving 
^ the name of teds to mineral depositions which oc- 
<< cur in mountains whose strata are vertical, or 
*f nearly so, provided they possess the character just 
<« mentioned, viz. that they are of different sub- 
<< stance from the other beds, and have the same in- 
** clination and position." 

I must still quote another passage from the impor- 
tant work of this author, whose memory will ever be 
held dear, not only by the miners of Saxony, but by 
every well instructed miner, and will be no less an 
object of veneration, than his writings will be an 
everlasting monument of the clearness and sagacity 
of his understanding and depth of his knowledge. 
It is a passage, in which he speaks of the utility of 
researches into the nature and formation of veins $ 
it is valuable in the history of this theory ; and it 
shows what importance those who were considered 
asT skilful miners, and zealous for the advancement of 

r 

the working of mines, attached to the study of th^ 
theory of veins, and how anxious they were to throw 
some light on a subject of so complicated a naturej 

: yet 
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yet so iiitimMely connected with the practice of min- 
ing. *^ The investigation,** says htf <^ of the catues 
<< which have produced the rents in the bowels of 
<< the eanh| and of the manner in which they have 
<< been afterwards filled up, are not objects of mere 
«( curiostty» but are highly worthy of the attention of 
« the naturalist. The study of these objects is indis- 
«< putably the principal, as it is the most usefuhand 
« most advantageous one, not only in the science of 
^< veins and fissures, but even of all mineralogy. It 
<< is perhaps the one that has hitherto had die least 
<< attention bestowed upon it*'* 

Before proceeding to notice what Von Oppel has 
said in a second work on the same principles^ thoogh 
in a more particular manner confined to veins, I shall 
mention the opixuon of some mineralogists who have 
written on their nature, before his time. The first 
is Lehman, in a treatise on the Matrices of Metals *• 
Tliis book is little more than whatHoffinan had done 
on the same subject, as expressed in his $ 13th : he 

has 



* D. Joh. Gottl. Lehman^s Abbandlung voa den Me- 
•yjmQttan und dcr Erreugung dcr MetaDe, Svo. Bedm, 
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has only repeated what had been written by that au- 
thor on the nature and formattpn of veins ; to ^^^ch 
he has added his own opinion^ remarkable only on 
account of its singularity. He begins by saying, 
(p. 1 78.) <^ What is called a rent^ is an open fissure 
^< in a mountain, which has been produced by a divi* 
** sion of the rocks ; and veins are, in my opinion, 
<< nothing but fissures which have been filled by na- 
** ture with stones, minerals, metals, and clay, in 
<< short, which are of a very different nature from the 
<« rock itself." Farther on he says, << The veins which 
<< we find in mines, appear to be only the branches 
« and shoots of an immense trunk, which is placed 
*« at a prodigious depth in the bowels of the earth j 
*< but in consequence of its great depth, we have not 
<* yet been able to reach the trunk. The large veins 
^< are its principal branches, and the slender on^ its 
«< inferior twigs. What I have said will not appear 
«< incredible, when we consider, that the bowels of 
«< the earth, according to eyery observation, is the 
«< workhouse where nature carries on the manufac- 
" ture of the metals ; that from time immemorial, 
" she has been working at, and elaborating their pri- 
" mitive particles j that these particles issue forth, in 
« the form of vapours and exhalations, to. the very 
surface of the globe, through the rents, in the 

same 



cc 
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M 8ame manner as the sap rises and circulates through 
<^ vegetables^ by means of the vessels and fibres of 
** which they are composed." 

This explanation of the origin and formation of 
veins has long since sunk into neglect ; and has^ so 
far as I know, met with no followers among iieri- 
tcrs. 

$17. 

We meet with much interesting matter in the Ele- 
m^nta Metallurgise Chemicae of Wallerius * 5 al- 
though the manner in which he, as well as another 
Swedish mineralogist, express themselves on this sub- 
ject, shows that the Swedish mineralogists and min- 
ers have very imperfect ideas of the nature of true 
veins. Wallerius says, (at § 6. of his chap. 3. De 
Venis Metallicis) ** venae metallicae extensae sunt 
<< tractus subterranei in montibus inclusi, ad diver- 
« sas plagas et diversam profunditatem, recta vel ob^ 
*< liqua aut flexa via extcnsi, in quibus minerae me- 
*' talHcae generatae reperiuntur. 

« Obs. r. 



* Job. Gollsch. Wallerii Elementa Metallurgiae {pecia« 
lim Chemicse, 8vo. Holmiae, 1768. 
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<< Obs. I. Interstitia quas Intra parietes montis 
<< fissi aut fracti reperiuntur, et ^ montis fissura vd 
<' fractura dependent, fissurse appellantur, (Klyfii). 
<< Si hujus modi fissune terra* quxdam, vel lapide 
<< aut minera, fuerint impletae, turn generaliter etiam 
<< illas appellantur venx. Hoc latiori sensu, vena 
<< est materia fossilis in montibus obvia, in longum 
<< extensa, ^ circumambiente lapide et saxo diversa. 
<< In sequentibus vero demonstrabimus, saltern non 
<< omnes venas ut ^ montibus fissura et fractura de- 
<< pendentes esse considerandas, adeoque inter fissu- 
<< ras et venas dari omnino aliquam difierentiam.^' 
Afterwards in § 9. 

<< Obs* 2. Vocabulum Schiol diversimode quoque 
^< usurpatur ; alii venam fimbriis donatam appellunt 
<< Schiol, alii ipsas fimbrias, seu lapidem minerse ac 
<< petrae interjacentem. Forsan vena, quse ^ fissura 
<< originem habet, appellarl posset Schiol^ venae vero 
*< reliquise, venae *•" 

§ 18. 

<* Sir Tobern Bergman f gives, in his Physical 

« Geography, 

* This forsan posset (perhaps might) shows the uncer- 
tainty of Wallerius in this opinion* 

f The first edition of the original of this work I have 

not 
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fnritted oh this subj^t evinces him to be a skitftt} 
liatttralidt> a profound philosopher, and an experien- 
ced Riin^ aiHd geognost^ As bis reiii^rks on this sub- 
je^ are Very ihtefestii^, I shall give them at full 
Iengtfi« 

** § 2p* The natural structure of the globe seems 
^ to show us &at after the farmation of die primi- 
<< tiye aod priacipal secondary mouhtains, they had 
« suffered great desiccation, and been exposed to viio^ 
'* lent shockt. In consequence of these changes, th^ 
<< rocks and mountains which formerly c<Mnpo9ed one 
<< continuous mass, were split asunder ^ whilst this 
*< took place, it might easily happen that one of the 
^ rocks slipt from the other without ceasing to touch 
<< it, or these parts might be separated from each 
*« other, leaving between them open spaces, which 
«< were afterwards filled up, in part at least, with 
•« different mineral substances. The greater part of 
^ these grand events belong to that part of subtef- 
** ranean natural history, whjch can only be eluci- 
<< dated by a consideration of the facts which th^ 
<* earth presents to our view ; for all these great re- 
** volutions took place at a period long before the 
<< globe became habitable to the human species. But 
«< whether fissures and veins were actually formed 
^* 'm the manner we have described, or not $ it is no 

• E << lese 
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** less true that this manner of represent^lg tbeir 
^< mode of formation and the relative situation.'Y^ji^cli 
<< they bear ttf* one another in the mountain^ is the 
*< most simple way of atcounting for them. It eiftm 
*< plains the uniform law of their formation bo^ ia 
<< a general and more particular manner) c^id conse- 
*< quently we shall admit it as the real one* This 
<< hypothesis would be still more satisfactory ta.tbe 
<^ naturalist) if it were equally easy for him to com* 
4f ceive, how a new mineral substance could be 
<< formed in these fissures, of a nature difiececkt 
<* from the rocks in which the veins occur. .„, i 

« § 30. A rent or interruption of the continuity 
<<^of a rock) when it intersects the strata^ is wamed a 

« 

*^ fissure^ (gangkluft). 

<< $ 31- A vein is a rent in a rock erf which the 
<< direction and positioi\ may differ, mpre or;J|€S% 
« from that of the beds of the rock in which it OC'-- 
^< curs; and which has been afterwards filled. with 
*^ mineral substances of a different nature from 
*< those of which the i^ount^in is formed," Fur^ 
ther, 

c' ^ 38. It is difficult to conceive how rents and 
<< openings of considerable size can be produced 
« without some portion of the adjoining rock suffer- 
^< isg such a strain as would form lateral chinks, so 

«« that 



^■* 



#^MATiOK OF VEIKS. 35 

«*'Aatlhc piiftiipal rent should terminate in several 

'^. smaller oirtS. When these smaller rents are filled 

■<«'Witbiihe''sime matter as the principal vei% they 

•* ait said 'to 6e 'branches of the principal vein 

^ (Tramhier)} Ih lM^ case Ae vein is said to ramifjr 

^ by divide fait6 iMiiches. The portion of rock con- 

^'tained betWieen these branches, is for die most V' 

«^'part^6f^« vtrMge'^hs^pe; in such ctseis d# tnclud- 

^ ed tnas^ b' called a wedge; 'When the branches 

^*^rtiii' for ihf I^hgth in the same direction with 

^ thef main trunk j thfey are called accompanying 

^f branched ' 

t -'W ^\i. ^It sometimes happens, that when a vein 

«< is formed' in a stratified moimmin, the vein not 

<< only traverses, but a}so deratiges a stratum, that is 

**' to t»y;. th^t oneof the two parts of the intersected 

^ stratum' changes its position, being devatied or de» 

^ pressed in telation to the o^her strata ; in this cas6 

*^ dielErtrata ate said to have ^lifted. The vein 

^•^'which produces this eflfefl, is called (wechsel) 

« shifter. "* 

It would be necessary to translate all that has been 
written by ^s author on the subject, were I to state 
the 'wH6le" luminous, instructive, and satisfactory 
view whfch he hais^ given of it. I shall content my« 
self with quoting two more geognostic observationn 

wbiA 
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which are extremely interesting tnd uaeful in |rvacw 
tice; viz. 

«« $ 98. In the hollows and valleys of mountaisB 
'« of a moderate height, the veins for the moat patt 
« follow the dire£iion of the valleys. 

« j 104. When a vein has been cut or derang'eil 

> « by a visible rent, it is again met with in £oUowtn|^ 

<< the direction of this last, on the suppositiaa diat 

<< when the parts of a vein are thus cut^ tkey afe 

^< mostly separated from each other. -'3J 

$ 20. 

About a year after the appearance of VonO|spcI'v 
work, Delius published a short treatise on the origM 
of rock9 and veins *» The principal object of this 
work, as expressed in the title, is to give an' account 
of the formation of veins. He considers them to be 
rents, formed by the drying of the rocks, which have 
been ilnce filled Up. He is of o{nnion, that the rain 

havinig 



* Abhsndlung von dem Ursprunge der Gebirge und dcr 
d^inne befindliclien £^rzadern, oder der sogenanten GSog^ 
und Kliifte ; ingleicbcn von der Vcrerzung der MetaHe, 
und insonderheit des Goldes, 8vo. Leipsig. 1770. Pro- 
ffiM^r Schreiber is the editor of thi^ small treatisi?^ 
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having peoedBted the aubstacice of tite rock> has dis- 
solved, suspended, and afterwards carried into thft 
rents* the :different mat^grials which serve as a base 
£91 -stones and metak/ The air and! heat of the son, 
he imagines, are afterwards of use in evaporating 
the water, and in assisting to cond)ine the materials 
from which they are produced. According to this 
author, difi^ient metals are formed, in pioportionas 
the original partides have been in a state of greater 
or less purity *• Thus subject is discussed by him in 
a very particular manner, which is any thing but 
founded on the principles of sound philosophy and 
chemistry, or supported by correct and satisfactory 
observations* Besides, it is evident, that all he has 
said on the formation of veins has been borrowed 
from Agricola. From an author of the reputation of 
Delitts, who was acquainted with the writings of 
Von Oppel on the same subject, we should have ex- 
pected to meet with observations more worthy of 
notice. 

In 



* This author treats of the subject of veins in the second 
and third sections of the above work > the second is writ- 
ten OB the origin of veins and rents ; and the third, on the 
probable mode of fiDrmatien of the ores that are found in 
them, from $ 33. to 86* The principles of this theory are 
contained in from f 35* to 37. and 61 • 64* 
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In his treatise on the working of mtnes^ wfitieh 
appeared some time after his other work, the ^stmt 
author treats of veins in a still more circumstantial 
saanner, but with as little solidity, and upon the stune 
pnnciples ♦• ; . - *. . 



$ ai 
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' The theory of the formation of veins^ whid^ di^ 
sub-director of mines, Mr Von Charpentier ha9 tdheb 
fivered, at the end of the fourth section of hid Mime^ 
ralogical Geography of Saxcmyf^ is nearly the oaikie 
with that which has already been considered in^f ' ^4^^ 

M'-.nll'httil 

- ' -^j-.i-^ ^.-tfj 

* Christoph. Traugott Delius Anleitung zur der Berg« 
baukunst uach ihrer Theorfc und Ausabung", hibsl' ciner' 
Abhandlung von den Gundsatzcn der fierg^and KaiMval^' 
Wissenschaffty 4to. Wicn. 1773, 

The subject of veins is treated of from § 13. to 52. of thb 
work. 

In thisworky the author shows in several plsc^'^bhie 
dif^e^ect for Oppels Berlcht voi^ Bergbau. 

f Joh. Fr. Wilh. Charpentier's Mineralogische Geogr^ 
phie der Kursachsischen Lande, 4to. Leipsig, 1778. 

This is unquestionably the best of Charpentier's Wndn^sj 
and although published so early as 1778, is an excellent 
specimen of topographical mineralogy, and ought to be 
known and studied by every mineralogist. The style -of 
writing is good, the airapgement judicioi^ and the desciip* 
Uons often ejccellent. T. 
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The condie manner in which he has deliyered his 
opinioQ^jpn 4thi$ subject^, prevents us from giving an 
tiCtnctbim it» and to insert the whole would greats 
If ;exceei ^$he limits which have been prescribed to 
this treatise. I think it also unnecessary to enter 
into any particular detail of it, as the excellent work 
in which this theory is delivered, I suppose to be in 
the l^uids of all my readers. The explanation of It 
wiU be found from the 425tb, to the 43 2d page o£ 
th« 'WQsk in question. 

« I may .however xemark, that in the section imme- 
diately preceding that in which he begins to explahl 
his dieory, Mr Von Charpentier has brought under 
one view, all the strongest objections that can be 
urged against the theory which confiders veins to 
have been rents that were afterwards filled up by dif* 
ferent mineral substances. 

5 22. 

Among the different authors who have written on 
the theory of veins, Baumer, counsellor of mines, 
also merits a place. He treats of this subject in his 
Geographia et Hydrographia Subterranea *. What 

he 

* Fundamenta Geographiae ct Hydrographiae Suhterra- 
neae, k Jo. Guil. Baumer, 8vo. Giessse I779« 

Charpentier'f 
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he says 6n this subject^ though short, comes rerj 
near the truth, as the foUowing quotation fironii chap. 
ziv. j 14. will ^ow. <« Veins difier Aom. die.ftra€a 
f< of, the rocks in which they ooemr^ both wi^.|t^ 
U spect to their form and their substance, T^f )^ 
M fc^rmation is .posterior to the rock.. It^jp^a}^> 
f^ from many obsenrations, that they l^c; lb<^ 
f< formed under the ancient sea ; for their nppe^.^ex^ 
^< tremity is of ten covered with sereralheda.pfst^ujs- 
<< tus, and in cavities in the substance of tba^ife^ff^ 
5' i^equently meet with marine anin^als ina^peQj^gcid 
"State*.'* ' ..,,ej^. 



Chtu pciiUer^ particnlsr theory is inrtTicr illustiiiicu in 
his Beobachlungen uber die Lagersladle der £rze. I«eip- 
cig 1799. Ti 

* The following is the whcJe passage . ^ Cimirk-iinclh- 
*^ tium strati s venae tarn nuderta, quam .fimna, dift^nt ^ 
^' hos alio tempore et serius^ quam ifsoB iiKxitcs^'fitecmias 
*' esse, arbitror. Hanc vero Gtnictnraai jamiaoiantTvtsn 
^ absolutam fiiisse, pluribus argumentis deroonstari putett : 
<* I; Venarum ora ssepius multia strata contecta sUrit, id 
*^ quod in Hassli nostra adnoduim promisctmia est^ et<TidMiis 
^ inventu difRciles reddit. 2. Tain in cryptis vactus, <)uam 
. ^ venis, petrefacta marina quandoque inveniuntur. 3. iadb- 
.^. ca telluris superHcienulla cry pta vacua nMneres-ceplctiii^^ 
And in the. end of the same section, he says, ^ Terrai fidnti- 

'. ;v L« *•. fcs 
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•»H'J ;i-. .If", . ' : t'\ * I :.ri." ' 

'*-"ttr^(&eiliira,' privy cbunVellor of finance, In his 

fkfij^ • 'c«i' ^e ' ttisfotf ' br the Mindtal kingdom *, 

^&ts of v)j&T aoldHheir mode of fbifmatioh in a very 

j^iiASctUat manner,* and has collected a hlimber of 

'fi^^y SnttertStiligand {hsthictive facts on tfiis suW 

jccfc' 'TRhS 'AiBibrj Hkcf inost other geogxidsts, coin- 

^^8^dki$i[4^hi(iR he' distihgabhes sufficiently well 

i!fcWr'Be^^y*^o?tave brigihanybeen tents m'itioun- 

H6Si^ %v!ifih' t^ercf' afterwards fiOed tip Mridi mineral 

ftubstaqces. According to him, many causes may 

jha^ contributed in forming these rents^ which he 

F supposes 



w^^m^ttmm^imm^mm^mmmmmm^^^mf^'i^'m^ 



^ les &c. »i|ua maiina ttratorum fissuras crj^pti^n^tect^e, 
^ 'vem.inateriain.piebipMe videittur^'^^^ 

l&'ljobscnra&ion o^ tbe -licourreiicir of peiri&ctiohs in 
ivdM4S'«(VCf]rvifortuit'tiDe^ aad t»o(ild1mve been of still 
^pnter .tsonsequfaue had the place been mentioned whese 
liuSjT-doeccniv-' '>' 

* ^'Caili AlMnham Geiiuiida Vefsiidi ener ntschicht^ ^ei 
SfinenbRckhs. Ersthar Tfattl, 8vd. Berlin, 1781. 

Alli.thtt relates to dis su^ecf wiaMrimnd in tie 
iraith chapter of to part, from | 117* to 148. Th^ 
whole of the chapter is oec upied with the pkoe^and mta^ 
ner in which minerals aie'&uad in the e<rtii,^#teBr 'pai3^*. 
cuterly in mountains. 
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supposes to luve bean produced ,at vje^ ^U^^^ent.Bf* 
vlods of time. He is disposed ta ihM^ tihM.s^ktfp^ 
raxiean fennentations may l^ve GCM;^tnbtttedjt|9}n;gpf^ 
producing rents, which havbg beef^ .^t^nfS)f48^fil|v 
ed, became veins. In order to e^^pMp, the, ma,yqffr 
ip, which veins have been fprmedy be h^^ recouxfi^rj^ 
the supposition oi water penetrating uitQ ^bet tj^f/f^ 
stance of the adjoining rock^ c^ssolying Qftf^si.,pff^ 
tides with which it becomes Ioadedj^^a|n4.thg{^,.j|^^ 
pa^^ing through the crevices of . tb^ xo^ ^4^H>W:in2 
these particles in the rents which wc poW:rB%^fifi€U^ 
pied by veins. Minerals he supposes to baw.-$MrigU 
nally existed in the rock, and that they had ^j^ec^ 
.carried in a fluid state into those plaoss wb^flf ipQ 
jK)w find them. . ■;,, ,s; 

§24- 

The sub-4irector of mines, Mr Von Trebra^ i^^tha^ 

• instructive and splendid work, entitled Qbserval^oiM 

01^ th^.Interior of l^ouintain^*, gives ma^iy ioiporr 



ii j< 



* ^r^^^ungen^YQ^ Ipnem der Gebirge nach.Be^bacb- 
tpngen gesammelt und herausgegeben von Fredrich Wilhelm 
' Heihrich Von Trebra mit vielen ilium Kupf. fol. Dessau 
i!ihd^if*ig/'«79S. ■ 



-#f dP^tteS? fitoflit»h^f«*yilritldl t^emblmjg that ttf 
^^iBWttiifetortJ^ilftSaj^^titrtit^ it^<^ 14; heitt^ts of 

«P4Mekr9'iMaftk»^ to Mt Voh^Vdtheim, dir^W^ 

%Miki'^^i^^whk>id tlhe6ry fef this formation rf ve&fe 

jjtfd ifdheriljif fiihilfs' the > 8tib}ttlt 6f the thitd h^, 

^'^iefif^^M^^e^ the circ^Aati6i^t)f fluids m tB^ 

*ah>wfil^'^«^»d& . ^ ^ )L 

j[;niit<Hf^^irxp!a&nnj^ tHitf phenomena which are obser- 

=-««^^lte^^^t*te lilterior of ihbuntains, (k mtiit hdw- 

-^^^^fk t^^bered that I do hot include ^uch is 

«»i>gr^6feviaiSitly of volcanic origin), I do nofirwl 

v*' Wpeffiof those great causes, which by their mag- 

<< nitude, the suddenness of their acdon^ and -by 

<< their efiects, produce sudden changes which take 

^' place under our eyes^ such as subterranean fires, 

r, 

.^** %tttthq\iafes, and the like. I refer these^ phenomena 
^fl^ii^ turttird^^druseSj which, Aough less evident and 
** slowei^ in Aeir operation, are no less certain of 
"'< producing a radical transformation. Of this kind 
•* zre^^putrefaction and fermentation. It is of littl« 
^< consequence by what name we distinguish this 
«* peculiar ' action exerted by nature hi tihie mineral 
<< kingdom i it consists in an intestine motion in the 
<< central parts of the globe, and apjpears* to Jbc pco^ 

" duGi^ 




« doctd by water WHxibiAedvith 

cc degrees of kMOiskf . I observe foch. 

c< going oa, and caa co&ceiTe dMm.to- 

^ long as the came sciie* of 

<< tore. I am persuaded that thcer is oonstsntl^: 

«< log on in oor mmMiiainit a variety of 

^ tioosy opmpositions, and 

^ not only take place at prceeBt» bat 

«• lo the end of time.^ -...>ii 

The same aittLor, a little farther OByays^ tc 
** mentation, if I may be ailowed to arii hy 
cc joxae^ this quality irtiich acts by ioKarifalo-ile*^ 
** g'c^H pifNfaiccsthe most perfect tgMMfetniiihml" 
<< in the bowels of the earth ; fe im e mali op, t(tty^' 
" may, accoidii^ to my theory, aher the cnilie iiass 
<« of a mountain ^ it may ooavett framtt inn> jMisfi* 
<^ as this last only difiers from the fionNT in jti' 
^ stmctBTc^ which is slaty or schiainse \ gflds^ io^- 
^ deed, has no other distinctife dnmeterdian'm' 
^ stroctore, namely die regolnrity and piniWiiiititrf 
^ of its beds, and in some places a de comp osed ftkli 
^ spar a^pfioaching to cLiy. This iennentatioa may 
^ also conrert grej %uaci^ into an argillaceonseehasr^ 
which last may again, by induration, become jas- 
per, when this process is either diminished or 
<< stopc. Bt it also quLitz tray be conrcTted into 

*' clay. 






^ 



<^:dsf, xalbaMMiB ^iibsiati^g^ into quartz, and fhe 
^[•whole naoss^of a miotiflfain mt^ inflammable OrW- 
^ im ittatter^ pr evien into o^es^ 'fifetttis^ or semi-me- 
M tak. ^Tbit I astnibe th6 powei^ of producing, pte- 
^ 'ae^ngiraiidcoiMitiuing to form, the different ftedt 
<f {.mAlBEiiaeral rqmkories which are found bo& iii 
^^iSmitm* mi/AoetOL mountains : finally the ef« 
^ JeolSf'vlttGii tiidi vUtftTS produce iq Altering from 
<< above to below, and which in their pas^jge throu^H 
«< cibe digest Tocks may undergo some peculiar nio-> 
<4; difidtite^ appear to^ me ihtf prlnc^al cause why 
<il.,tfiis'ifecmentataDn may act with more force in 
Hrf^l^.fiwst oi the same mountain than in ano- 

;^I shaJi now proceed to give the definition of 
^^^■Mf and mineral repoiitofies. They are fcertain 
<^: parts of a mountain^ where, in consequence of an 
«< iiptestiae. motion occasioned by the afflux 6f the 
<« (Water, the rook, and the diflnsrent foreign bodies, 
<< Aether of the animal or vegetable kingdom, which 
^^ they contain, are converted into a stoney or me- 
<^ tallte matter wUch is now no longer the' substance 
<* of the rock.** 
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The last author I am acquainted with who hai 

giTcn a paiticular theory on the fiannadon of w^ns^ 

■ - . . . <d 

is Lieutenant Lasius in his obserrations on the moan* 



.-. -> 



uns of the Hartz *. He considers Tcins to have 
been formed in the rents which had been produced 
by the revolutions and other efiects of nature. These 

rents be supposes to have been afterwards filled wi|h 

• '"■-. ^j I 

water, which, by containing caxbomc add and other 
solrents, acquired the property of dissdraig such 
earthy, metallic or other matters, as they cncoooterod 
in their percolation through the different strata of tl^e 
rocks which they passed through ; these were^after- 
wards precipitated by certain substances which had 
this property, and thus were deposited in tbp PH^* 
cular cavities where thev are now found. But this 



•■ -^ • 



author is uncertain upon one point, namely, whether 
the waters found the metallic particles already form- 
cd in the substance of the rock, or wbether they en- 
gendered 



. JC 



• George Olto Sigismimd Ladus Beobscbtangen ubcr 
die HarXiTcUirge. als cin Beitra^ zur Mineralogisclien Nft- 
tuikumle^ lu — 1 2/rheil, Sro. Hsnover, 1787. 

This thcoT}' of vcius ii in two pSLits, arxl ia this edition 
is t\)nU)i\Cii in irora p. 415, to 427. Tht prbdpa! pan is 



f dieted tfaem ; for after having delivered the form« 
er of these opinions, (h^ ^dds), <* or whether tho 



<< and changes by which they were ip one placi^ 
<< converted into Uaa^ in another mtp sifver^ or any 

M Other of ihe jnefals or semi-metals.'* ' 

boo Lf he 11.; rrojc! ht-H r^-'-^-' -v-^oy =nT r:! r-v"- fo"' rsid 

1 caniibt conclude* the history of the different tneb^ 

' '■'^i W iJ '"1 '^ I ' ; '"■^ "^i ■ *'iJ' ■'/ "^ '"'■"• "^ ■" , T/ i p, : . . ■■ ' •^.■* ■ *" f 

iries which have been |)r6pb8ed to aibcount for the 
fe^;£i>r Us, withoot remarking t^tii^V to 
the oaxoii pKilosophers aind miners that we are tn^ 
oeDted for tnese theories, Agficotai Rosier, Hen^ 
keL nofimah^' O^prf, ^ CKarperitlir^ aind ^rehra have 
lurnished all the imormation we possess on this suih 

• fir.- • * I 

ject.^ Nor 1$ th^^f'sttrprisiug, when we reflect, that it 

Ik cnieny the pnuosophers and ihiners of Saxony who 

nii-tvcLj/ A'^.:nr.j.tr j^iLO'^'.-.j ^.:^' i. *.■•'.■' .^ ,! • 
have fonhed a distinct branch of science of the art of 

mining ; who have carried their researches on this 

suDJect' the greatest length ; and who have formed 

some or the accessory sciences, as the art of smelting 

ores, and subterranean geometry *» 






f ■ ■ ' " ^ ■ ■ i ' » ■ ■ ft » ^iJ ' . 'i- ■ ■ ■ ■ 

''^•*-Tfe'di$ of assayhighas been much improved by th^ 
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Having in this chapter shown the variety of theo* 
ries which have been proposed to account for the 
formation of veins ; I shall in the third explain my 
own theory : the proofs on which it rests "wUl be 
given in the fourth^ fifth and fixth chapters ^ and in 
the eighth I shall state the objections ^rhich I hare 
to urge against the thsories which were given prior 
to it. 

labours of George Agricola, Laxarus Erkcm, snd Modes* 
tin Feachsent The two last, in particular, hmre wiittc^ 
very useful works on this subject. In modem times, the 
counsellor of mines, GeUert, has written a very uiefiil 
treatise on the same subject. Other coontxiet hime sto 
produced similar works ^ Cramer in Lower Sazatiy, md 
Sche£Fer and Bergman, two Swedes, deserve to be mentidii* 
ed. The latest work of this kind is that of AuUc-Qoun- 
sellor Gmelin. 

The science of subterranean geometry vna femiod Vy 
Jgricola^ RhernkMy Rosier, Weidler, Va^ut, and Baitrm 
Succes&ve > but brought to perfection by Ofpei IQut/ur^ 
and ScheiJlauer, The most recent work on Subternmcfllft 
Geometry is that of Professor Lemfe* 
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CHAP. III. 
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SHORX.ACCOUKT OF THE 2JEW THEORY OF VI^NS, ^ND OF 

# ■■ ■ ' ■ ■ 

THE MODE OF THEIR FORMATION, 



^'^Ati t^ue v)iinr^^te originally, and of necessity, 
^ts open in the^ upper par^ which haye been af-^ 



i\ . 



• '' ' 

Rents may be produced by many diffe)[:^t,,C9u$e8^ 
Mbuntains have been formed bya- sUcoessiTe accu-^ 

I 

niulation of difietent'beds or l^lyers ptiiced or heap^ 
upon one another. The mass of these beds was at 
first wet, and posses§e4' little ^oUdil^y, 90 tji^t wbeor 
the accumulation of matter had attained a certain 
height, the mass of the mountain yielded to its 
weight, and must consequently have sunk and crack- 

a ed. 
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ed. As tlie waters which formerly assisted in supporting 
the mass of the mountain began to lower their level \ 
these masses then lost their former supporty yielded 
to the action of their weight, and began to separate 
and be detached from the rest of the mountain^ fall- 
ing to the free side, or that where the least resistance 
was opposed. The shrinking of the mass of a moun- 
tain, produced by desiccation, and still more by earth- 
quakes, and other similar causes, may also have con- 
tributed to the formation of rents. 

§30- 

The same precipitatioriy which in the. humid way 
formed the strata and beds of rodks, (also the mine- 
rals contained in these rocks), furnished and produ^ 
ced the substance of veins ; this took place during tlwj 
time, when the solution from which the precipitate 
was formed, covered the already existing rents, and 
which were as yet wholely or in part empty, and 
open in their upper part. 

§31- 

Veins (whether considered as rents, or as the sub- 
stance constituting the vein,) have been produced at 
very different times, and the antiquity or relative age 
of each can be easily assigned. 

The 



\ 
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The distinguishing characteristics for the relative ag^ 
of veins, and their substances, are the following. 

I. Every vein which intersects another, is newen 
than the one traversed, and is of later formation than 
lill those whkh it traverses g of course the oldest vein 
is traversed by all those that are of a posterior /orma'^ 
tton, and the newer veins always cross those that are 
older. 

When two veins cross, one of them without suflFer^ 
ing any derangement or interruption traverses th^ 
Other; this last is interrupted and cut across through 
its whole thickness by the former. The first of these 
is said to traverse the other, ^nd the latter to be tra- 
versed by the former. The vein which crosses another 
is of newer, whilst this last is of older formation. See 
f 35. and 45. This crossing of veins is of great im« 
portance, and deserves to be kept in remembrance by 
all who wish to become acquainted with the study of 
veins ; -yet, till now, it has always escaped the obser«t 
vation of mineralogists. 

2. The middle part of veins is commonly of later 
formation than that portion which is nearest their 
walls s and what we find in the upper part of a vein 
is newer than what we meet with in the lower 
part. 

3. In a specimen compose4 of different minerals^ 

thd 
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the superimposed portUn is alwa]f8 of newer format 
tion than that on which it rests, which is of c ou rio 
older. 

In compound masses^ more particuhrly when com- 
posed of different cryftaliizations, it is always of con- 
sequence to observe the position and arrangement of 
the different minerals, that we may be aUe to ascer- 
tain the relative age of each. These observations are 
particularly necessary in determining the formation of 
minerals in general. I have already laid great stress 
on this in some of my other writings, as in giriog 
the external characters of apatite * and olivine \m 

5 32. 

It is very easy to ascertain and distinguish the dif« 
ferent veinTformations, taken individually, in whatever 
place we meet them. 

When veins f even in distant tracts of country, con- 
tain the same ores and vein-stones, and when these 

are 



* See the Bergmanisches Journals, Part I. first ye^, 
(Freyberg 1788,) for the history, character, and chemical 
analysis of apatite, by A. G. Werner, pages 90, 91. 

j- See Bergmanisches Journal for 1790, Part II j for the 
external character of olivine and chrysolite, pages 6z, 6^, 
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are arranged in the same determinate order, we con- 
clude, that they belong to one and the same general 
formation. Veins are ascertained to be of the same 
formation, when the materials of which they are com- 
posed are of the same nature* The greater the varies 
tj of substances contained m the vein, so much the 
forier is the determination of this point* 

5 33- 

i« All particular enrichments of reins depend, for 
the most part, on their being filled with ores or me- 
tals, whether this has been effected by 

a. A particular filling up from above, or 

h* By particular internal canals, or 

r. By an infiltration across the mass of the vein. 

2. A metallic vein may be increased by the junction 
of a new metalliferous vein. 

3* Sometimes, though rarely, the richness of a vein 
may be the effect of an elective attraction or affinity 
of the neighbouring rock. 

This last cause seems to have taken place at Konga- 
berg in Norway \ the veins are richer in ores there, 
when they traverse particular beds of the mountains 
which differ much from the others, and are in that 
country called Falbander. 
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5 34- 



Veins occur more or less numerous in particular 
districts^ which last differ in extent. They are also 
only particularly metalliferous in certain places. The 
occurrence o( veins in such countries depends mucK 
upon the external form of the mountains. 

1. On the position of the whole chain of mountains 
in respect to its ea^tent and declivity. 

2. On the particular position of the country where 
they occur. 

a. Whether the country be composed of hills with 
gentle declivities, and roundish or flattish summits } 



or, 



h. Whether it be a place in a principal Talley< 

$35- 

In one and the same country^ we often find a num- 
ber of veins of very different formations ; these con- 
stitute what is called a mining district. 

The veins of diflFerent formations whIcK often oCf 
cur in the same tract of country, do not only present 
traces of a very different formation^ but they often 
show, in the most distinct manner, the distinguishing 
characteristics of the age of their formations. 

In the loth chapter of this treatise^ I shall give an 

account 
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account of the mining district of Freyberg, in which 
^ill be observed two classes of veins very different 
from one another. One of these classes consists of 
veins which run from N to S : the veins of this contain 
lead glance ; black blende ; iron, copper, and arsenic 
pyrites ; quartz, and brown spar. This formation, 
which constitutes the first deposition of metallic 
veins in the district, will be more particularly de- 
scribed in the loth chapter. The second class of 
veins which always traverse the former, and are ne- 
ver crossed by them, contains lead glance, radiated 
pyr]te8» heavy spar, fluor spar and quartz: they stretch 
between the fixth and ninth hours of the mining 
compass. These will be taken notice of in the 
chapter just mentioned, under the third depot of 
veins. 

The mining district of Ehrenfriedersdorf contains 
veins of tin and silver gbnce. The tin veins are always 
traversed by the silver; the direction of the first is be- 
tween the fixth and ninth hour, that of the last from 
the ninth to the third hour. 

The substances which constitute the veins of a par- 
ticular formation sometimes occur in different man* 
ners. 

1. Not 



5< 
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1. Not only in tie veins peculiar to this formatiofiy 
but alsoj 

2. In the intersection of two veins of a very differ- 
ent nature ; often too, 

3. In the middUj and sometimes, though seldoniy 
on one of the walls of another vein. 

$37- 

All the propositions which have been advanced^ 
will, I trust, be sufficiently explained and established^ 
not only by the proofs to be adduced in the follow- 
ing chapters ; but still farther by the application of 
them in th£ loth chapter to the mining district of 
Freyberg, A farther account of this theory, wUL be^ 
giv^ ijQ the fifth and seventh chapters. 
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CHAP. IV. 
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rROOFSy THAT THE CAVITIES WHICH ARE NOW OCCU?IEJ> 



BY VEI] 


!« WERE ORIGINALLY OPEN FISSURES. 


/.re : •, 






§38. 

;■'... ' i V .• . 



' Iif ^dil^tiiiiig vem^ to hi rents' prointtd in rocki^ ^Mth 
weretfierwards/Uled firm above nvHh^kferkiiH sudstafhi 
cejf two effects of nature* tcry different froto one. 
anodier are admitted, both of which, however^ aM» 
etoentisdly necessary for the formation of a vein; 
which two efiects have been produced at different 
periods of time. In the first place, the fissure which 
. veins tSbw occupy must have been formed ; and, se^ 

■ 

condly, this fissure must have been afterwards filled 
up. 

To estaUtsh the truth of the hypothesis advanced 
on the formation of veins, each of these effects, sup^ 
posed necessary to their formation, must be proved. 

H It 
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It must therefore be shown, that Yeins, in respect t9 
their size, their position, and their relation to each 
other, bear a striking resemblance to the fissures of 
rocks ; and, that in the length of time which has 
elapsed since the formation of our globe, such £•• 
sures must have been produced, and that they are 
daily forming. But still farther, that substances of 
the same nature with those constituting the mass of 
veins are met with ^ in other situations ; that these 
substances have been deposited in the places where 
they are now found, by a precipitation in the humid 
way 'y that, at the time of their precipitatioiiy they 
have been introduced into the fissures which former- 
ly existed, and were fit to receive them ; and lastTy, 
that the arrangement and disposition of the difierent 
substances forming the -mass of the vein, is such as 
shows that they have been introduced from above* 
. I begin with the proposition advanced in the pcQ-, 
ceding chapter, at § 25. and 26. 

The cavities which veins mnv occupy^ are rents whicb 
have, been formed in the rocks ; these cavities Wfre mt 
fittt fissures J gaps^ and rents of various size, with 
openings in their upper parts. In support of this po- 
sition, I shall bring forward the nine following proofs^ 
which, I hope, will remove all doubt of its truth 

from 
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I 

from the mind of every intelligent and unprejudiced 
geognost and miner. 

§39- 

FIRST PROOP. 

:' jyien the mass of materials of which the rocks were 

farmed by precipitation in the humid way^ and which 

was at jirst soft and movecAk^ began to sink and dry^ 

fissures must of necessity have been formed^ chiefly in 

dK»e places whert mountain ihaim and high land 

existed. 

Asy in the first place, these accumulated materials 
were not equally dense, nor arranged everywhere of 
the same degree of thickness and height, it follows 
of course, that this sinking ^ dkd not take place in^an 
uniform manner. From this difference in the skikr 
ing and shrinking of the solid materials of our glcdif^ 
4i&retit separations^ rents, and fissures, have been 
produced. 

Secondly, These fissures and rents must, of course, 
occur more abundantly, where.the greatest quantity 
of matter has been heaped up, <a where the accunm^ 
iation of it has formed those elevations which are 
called mountains ; because these* being. in(»re^xat.jUr 
berty, and having less support at their aides, mmt 
yield to the consolidating effects of pressure arising 

from 



60 K£W THEORY OF TBK 

from their owa weighty which must have prodmoed 
interruptions of the continuity of the masSf ki con- 
sequence of which veins were formed in the lowest 
parts \ for the mass of the mountain would naturally 
incline over to that side where it found the least re^ 
sistance *. In this way we constantly obtenre sinu- 
Ijar rents produced* though on a smaUei scale, in die 
drying of substances possessing a greater or less dei« 
gree of humidity. 

The confusion and disorder which we often find 
to prevail in the strata of mouQtainSy is an evident 
proof of these vast sinkings, an example of which ia^ 
to be seen in the strata of a conglomerate which oo<( 
^urs in the coal formation of Hainichen. This con^i 
glomerate is almost sokly composed of flat piecea 
of clay slate, and of considerable size ; lovii^ 
in some places a position nearly vertical, the same 
with that of the strata themselves. Now it is impos* 
sible that these stones should have been arranged b^ 
this manner by the action of the water j they mus^ 
have therefore taken their position afterwards, Honf^ 
with the strata. 

Lastly, 



* Compare what is here said with § 51. where mention 
13 made of the veins at Saalfeld. 
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''.Xastlr^ In mountains of newer formation) we fti^^ 
qnently meet with rents and fissures stiQ emptjri 
which are even several inches wade. I have not only 
often met with these myself^ but I find the same 
thkig frequently mentioned in the writings of mbie* 
rakigists. I diaQ only quote one instance of it fitom 
addUful and cautions observer, l)harpentier, (in his 
Mineialogical Geography, p. ssp.)) who examined 
t)iem himself. These are open fissures in the mouni^ 
tains of Kifhaosery six, eigh^ or mote inches wide : 
one near the old castle is stated by him to be several 
fettwideV 

§40. 

. , ^ SECOND PROOF. 

' Jients and fissurei art still formings fhm tkne to 
Hme^ in mountamsy iMcb have a cha rttembfame t^ 
these spaces now occupied by veins. This happens 
chiefly in rainy seasons, and from earthquakes; 

In the year 1 767, which was a very rainy season,' 
a very remarkable fissure was produced near Hatm^ 
ehen^ to the eastward of the town. In Upper I^ulii^ 
tia, near the place of my nativity, two remarkable 

^vent$ 



^ Mineralogical Geography of Saxony, p. 359* 
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events of a similar kind happened during tliie same 
year^ both of which I myself have seen* The one 
happened at fTebrau, where part of a mountain com- 
posed of sandstone sunk several yards> carrying along 
with it the largest trees ; a narrow fissure was on 
this occasion .formed^ above 200 feet long. The 
other happened two leagues farther on at Tiefcn^ 
furth in a sandy soil, where a fissure was fonned, a 
quarter of a league long, three or four inches wide^ 
and so deep that the longest poles could not reach 
the bottom. A similar thing happened at At:tsig in 
Bohemia ; this event, to the best of my recolleetion, 
was attended with a falling of the mountain. Notice 
is taken of it in the public prints of the day. 

At the time of the great earthquake in Calabria, 
rents and fissures were formed in great number in 
that unfortunate country, accompanied wkh sinking 
of the mountains. The particulars of these events 
are narrated in the different works which give an ac-> 
count of that earthquake. We likewise find mention 
made by different writers of similar rents and falling 
of moimtains which have happened in the Alps, ia 
the Tyrol, in Savoy, and in Switzerland. 

It must at the same time be obvious, that the num- 
ber of fissures now formed, cannot be nearly so 
great as those which took place at the first formation 

«f 
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of mountains ; for they cannot be so easily prodaced 
in rocks which have attained a more firm and compa& 
structure than they possessed soon after their first 
formation. 

1*HIRD p&oor. 
: FfinSf m respect 9/ their formf situation, andpesition, 
iear^a J^rmg resemblance to rents and fissures nubicb are 
formed in rocks and in the . earth g that is to say, both 
have the , same tahdar figure, and the deviations nvhich 
they mcJtifrorn their general direction are few in num^ 
her,- and very inconsiderable. 

Veins, like rents, grow narrow towards the lower 
part, and terminate like a wedge ; their lateral extre- 
jaities terminate in the same manner. Small branches 
and threads oftm arise from their walls and extremi- 
ties.. When .they are of considerable size, collate* 
ral and accompanying veins frequently proceed from 
their hanging and lying. 

With respect to their position, vei^s are either en- 
tirely vertical, or they have an inclination which ap«^ 
preaches nearer to the vertical than the horizontal 
line ; most of them have an inclination which cor- 
responds with the declivity of the mountain \ finally, 

all 
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all the teins of a mining district, more particalafflif 

I 
srfaen they are of the same formation, hare a simibr 

direction, which shows them tp hare been prodnced 

by the same general cause. 

5 42. 

fOmtTir 9IL00F. 

No one can doubt that the small obloag cwities 
(gangwkliifte) which are found in great abundance in 
rocks, are in reality «mall rent» or chinks; now there 
exists an uninterrupted chain, hmn the* narrpwest 
fissure to the greatest vein, so that it is impossibte 
to draw a line of distinction between what is actuaUy 
to be considered as a true rent or fissure, and that 
iHnch is a rein wnthout being a fissuve. 

We sometimes^ meet widi a small Teiuy which dots 
not exceed the thickness of a stnvw, oom[4elefy fitted 
with mineral matter; and at other times we find rents 
of three or four inches wide,, which afe perfectly 
empty. 

§43' 

FIFTH PROOF. 

jlre not druses^ and the small crystals which line 
their walls, only certain parts of a vein which have, noi 
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yet been filled up^ and consequently the remains of the 
sface in which the vein has been formed ? 
" They have the general direction of the vein ; are 
sometimes several fathoms long, and proportionally 
^ide > are commonly found in the broadest parts of 
the vein, and evidently appear to have formerly pos- 
aessed greater length and breadth ; but in conse- 
quence of a deposition of new matter happening re- 
peatedly on their walls, they have become shorter 
and narrower, and in some instances almost entirely 
filled up. 

SIXTH PROOF. 

A consideration of the materials of which many 
veins are composed, proves, in so incohtestal^le a 
manner, that veins were originally empty fissures, 
that no doubt can now remain on the subject. 

The proofs by which this is supported aVcf 

X. That certain veins are filled by rolled masses^ 
or water-borne stones. How could these have gained 
admission into the internal parts of veins, if ire do 
not allow them to have i>een originally open in their 
superior part? 

I found a vein of this kind filled witti rolled pieces 
only, in Damels»8tollen at Joachimsthal \ it was, in 

X continuing 



66 NEW THEORY Of TH£ 

to work out tlie vein EliaSi and carrying on the ope^ 
ration towards the vein Schwerzer^ that this vein 
consisting of rolled pieces was discovered at the 
depth of 1 80 fathoms. This vein was 14 inches thick^ 
accompanied tlic vein Elias for some time^ and was 
almost entirely composed of rolled pieces of gneiss 
pf different sizes, some of which had acquired a 
shape almost spherical ** I afterwards met with a 
similar occurrence in the Stoll-Rcfier near Riegelsdorf 
in Hessia^ where a vein of cobalt, having a directioa 
nearly vertical, was intersected by another vein al- 
most entirely composed of sand and rolled pieces* 
According to the observations made by Mr Schrei- 
ber, veins occur in the mountains of Chalanches, near 
Allemont in Dauphin^^ which are entirely filled with 
rolled pieces f . 

§45* 

2. That fragments of the adjacent rock are often 

found 



* I ksTe taken notioe of ^cins fiUed with roQcd pieoo^ 
ia a short treatise, gi^i^ ^^ account of the Puzzcn Wakke 
at JaKkoBsdul, publisbcd in the first part of CtcCl's Cke> 
aical AnuHs iat 17S9, p^e 134. 

f Bc ng B Ma MAo JobcihJ. Fut L first jcn, fxgt 27. 
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found in the middle of the vein, which shows the re- 
positories to have been open fissures. 

These fragments of the rock have actually the 
form of debris detached from the wails of the vem 
into which they have fallen. When they are of con- 
siderable size, their position is parallel to that of the 
rocky or to the roof and walls of the vein ; vjrhich 
incontrovertibly shows them to have been detached, 
and, as it were, pushed into their present situation 
without having been rolled. But when these frag- 
ments are of a smaller ^ize, they assume all kinds of 
directions, which proves that they had been tumbled 
confusedly into an empty space. It may be remark- 
ed, that it is only in rocks possessing a slaty or fo- 
liated structure, as gneiss and clay slate, that we find 
this peculiarity in the arrangement and position of the 
fragments and debris of rocks found in veins. 

At Joachimsthal, I observed two^veins filled with 
fragments, lying confusedly, and without any deter- 
minate order. These, as far as I recollect, are the 
veins called Geschieber and Huhr, The same' thing is 
also to be seen in the Freyberg district, at Rothenfurth^ 
in the vein Samuel in the Isaak ErbstoUen, About 
15 years ago, I observed a mass of gneiss ^ about a 
fathom long, and six inches thick, lying in a transverse 
direction ia the.*same vein. The^ singularity of thig 

appearance 
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appearance made me point it out to sereral persons^ 
and I could have wished that it had been presenred ^ 
but sereral years after, this remarkable fragment was 
removed in working out the rein. In almost every 
vein we meet with larger or smaller fragments of 
the adjoining rock. And» if I roaj judge from sudi 
specimens as I have seen in cabinets of minerals^ 
they must occur in great abundance in the lead vein^ 
of Stolherg^ Strojiergf in the Hartz. In the nune 
Gctt hmlft gtwissy near Kdnitsi^ in the coonty of 
Sclnvantkirg^ a great quantity of the fragments of a 
schistose rock is found lying confusedly in the middle 
of copper pyrites. 

$45. 

This originally open state of veins is shown, 
3. By the occurrence of the debris of the sub- 
stance of a Tein», which is sometimes found in coo- 
siderable quantity in the $ame ran; and irfiidiy 
when mixed with another fossile substance, fonns a 
true breccia ( trumerstan). These fr agm ent s may. 
hare been introduced into the vein in one of two di£r 
ferent ways. First, The rein, after its first formatioq, 
may hare been agun opened up ; that is to say, sr 
zsew. fissure may have been formed in the vein, in die 
irection of the original one : or, secondly. The first 

vein 
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yein may have been intersected by one of newer for- 
mation. In these two w^ys a portion of the vein 
already formed may have been shattered, and th^ 
fragments have fallen into the formed rent; this 
(which is supposed to have been produced by some 
violent concussion) must have happened at the time 
when the solution, from which the substance of 
the mineral destined to fill the new fissure, wag 
present. 

I have frequently met with phenomena of this 
kind. An attentive observer will often be able to 
nemark the same thing in examining specimens of / 
breccia formed by the matter of veins, which are of- 
ten to be met with in mineralogical cabinets. I shall 
give three examples of tliis kind from specimens ia 
my own collection. The first is the well known fa«* 
mous agate in* breccia from Schlot^viz near Kuturs-^ 
dorf. It is composed of different sized fragments of- 
^ striped agate joined together by a cement <^ 
Simethyst and quartz, and forms a vein of consi- 
derable size ; in polished specimens small pieces 
^re to be seen, the parts of which correspond so 
, mucl^ that it is evident .that they are fragments o£ 
the same piece. The second came from the mine 
^Ulfe-GotUs at Memmendorf^ not far from Oet^an. 
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In one of those veins there is a breccia formed 
by an assemblage of fragments of different kin<U 
of vein-stones, as heavy spar and radiated pyrites, 
mixed with brown blende and lead-glance ; these 
substances are united by a kind of quartz of a 
spongy and friable nature. The workmen look upon 
this as the old man, (a name given by them to the 
stones thrown out of an old mine), but the overseer 
considers them as real minerals \ which last opinion 
is put beyond the possibility of a doubt by the ap« 
pearance of the substance, as well as by its lo- 
cal position. This rock appears to have occupied a 
considerable portion of the vein towards its roof. I 
was much disappointed on my visit to rfiis spot, at 
being deprived of the satisfaction of examining more 
minutely into the particulars of this singular occur- 
rence, in consequence of the vein being filled with 
water, and at being reduced to the necessity of be-' 
ing contented with the inspection of a variety of spe- 
cimens selected from a heap of rubbish in the vicini- 
ty of the mine. The lapidaries have cut and polish- 
ed for sale many small pieces of it. The third spe- 
cimen is from the mine Segett'Cottes at Gersdorf^ 
where it was first observed by Mr Mende, the engi- 
neer, who presented to me a specimen of a fragment vv 
ffx)m the vein. It consists almost entirely of small 

>, pieces 
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pieces of heavy spar united by a cement of bluish 
grey-coloured fluor spar, which is in some parts 
crystallized. I afterwards descended into the mine, 
and found in the roof of the vein a large opening, a 
quarter of a fathom wide, and several fathoms in 
depth and length, filled with fragments of the mass 
of the vein, which had beeil afterwards agglutinated 
and joined toge;ther. I had before found breccias of 
the same kind in an old mine at Lorenz Gegentrum^ 
also in several veinsi at Joachimsthal* Examples of 
this occur also in some of the mines of the Hartz, 
chiefly in those of Ring and Silberschnur at Zeller- 
feld. 

5 47- 

4. The occurrence of petrifactions in veins is an- 
othbr proof that they have been originally open fis* 
sures. For if we^ admit petrifactions to be the re- 
mains or impressions of organic bodies, (which has 
never yet been doubted,) these organic bodies must 
of necessity have either existed in the cavities now oc- 
cupied by the veins or they must have been introduced 
into them in their present petrified state; on either of 
which suppositions it is evident that veins must have 
been open^ 

Baron Born^ in his letters on different subjects of 

mineralogyi 
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'tteniiotis thatle fuiiM pd^plte) ^tiHt SjnAirJlr^tp* 

* * B4tl!ii€t; in t*e psirt of his'^iJdrK fettheriyijiiciliil, 
' Blemlbiii that ills not aft uirc6chihdri Wii^UPlfed 
petrifactions in yeiitt. But'Vh^t f lfiA'^6^*lirtfef 
TO quote, comes from a riiineralogist who has studied 
the subject with much attention, and on the accura- 
cy of whose observations the greatest reliance maybe 
;4^ced^ At Lobberg^ on the Ufutfyt, m floetz liaif^ 

* LJ - 

,^f ,* Ign. Von Bom's Letters on Mineralogical Subjects; 
r,vxiu^^ dufing his T/uyels through the 39001t,^f'ij^|Q«s- 

m^h Uppfr and Lower Hui^ary, published ,b^ ifii^^c. 
.J^ffhet^ i Leipzig, 1774- • He writes (^ this svil^fc^a the 

:^]}pwin|^ fanner. *^ I jnust here^takc notice qf ^xj^'y^ 

•bf^.fint'me of it deserves to be given at large ', it is as fol* 
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stone fockSf veins of marl five or six inches vide 
occur,, containing petrifactioos of a nature quite dif- 
ferent from tjiose which are found in the mass of 
.the rock. In the neighbourhood,^ beds are saidio be 
observed which are composed of the same marl, ^ud 
which contain stmilai: petrifactions* 



lows. ** At Lohberg on the Unstrut, between Nagelstadi 
* and Vargdi, in Saxon Thoringta, where the fioett 
*^ limestone is expoied to view, the beds of compact 
^ limestone are cut in several places bj vertical rents ^ 
** these rents are in part open fissures, and in part fill- 
^ A with friable marl, in which petrifactions occur ix 
^ good preservation. It is remarkable that the compact 
^' limestone in the vicinity of these rents ^which are from 
¥ five to six inches wide,) either shows no traces of petrt- 
^ fiMtioas^ or is fiiU of trochites, whjbt iheritfts eontaim 
^ conmii ammonii, teiebrates and tnibinitei. On Ht^^ 
** bsff , skuated m the neighbonrhood, bceNcen Balisladt 
^ and BctrgtMia, we find the tame p«tri£K:tions in thin. 
^ beds of mari, friuch alternate wt4^ thick bads of lame^ 
^ itont« But here dM fiau^itone contains abe cocnua am* 
^ monit, terebratulitcsandtuxfaiaites.. The rents whkk are 
^ described as vertical at Lohberg, ha?e a dirsctton quite 
^ difiSerentfimmtheinclinationof thebediof themeuntaii^ 
^ and ate not the same beds whi^ hsffe assumeda v^* 
^ eal poittioo in coua^ience of the filling of the Mp of 
^ timettone, Jutt at Holaberg, the beds have fai nmi 

•• flacet 



<i flsiriw ,jl3i/lj moiiJcl e lo lanEup c ,« cur^rj t-.'.: 
-u«-a(9>iJ3Tj ,r3dTneflO i-.,'iott srW w.J;--i» vri/i.jo-^ 

4Diiifiliba,?dadiwfai«li'Ave-<9»844n ifiin|,rti^4 4A^ 
dier proof that veuitbiVe (Ht{W»lI]f J>Mt> -op^y^^^ 
Burcs. How can we ;iccount for the presence of 
these substances (whose'xnr^in Is well known to us) 
in veins, if we do not admit |be)Q tQ :h^Tp,^cn 
bMBgIit;fmm..-«iriiDtit ?■;. Jrem.tl|is>,jrei98 f^f^st ^ave 

.^Sr^osi of- tbi^ ikiod, o<!cur 'nery Mli^gpi.^.,^^! 
hiXaiJD*tt.wit^ a.mxb-o^ c«U #t, fiSl^^cWaHl- 
lo"? per 



_fj; |ilpces an inclination of from ^^ to So degrees i if^lrt 

,^ here tiey lie almost horizcnlal, and it i* theiefore much 

^•' caucr to dislinguiUi the rent?, or ratlicr iJie veins. I 

,** must heic remark, that these veins descend tvithcmt iii- 

** temjpllon to a considerable depth, and only go ^ small 

^" Kvy into the mountains. The place where ihey are be5t 

.". Kco, '^'as a few years ago almost entirely catucd away 

" by a pMt flood; here we can, in many places observe 

,l" liat tlie veins. go, to a considerable depth, but.do not 

*? extend into the interior of the mountain^ and that they 

.,f* disoppear iii, proppit^n a^ ibe rock bccqmes more find 

-BlsP'iHiWflHjnm'tJnoinmoj- ti ll j noiJijrii'c-'f- am..' 

-tuf 



per Lttsatk *, a quarter of a fathom thick^ wluch ii 
almost vertical ; it occurSin^a sandstone rock^ in that 
couatry called the Devirs Chamber, (Teufek-ttu* 
ben). This vein cmitains several usrite^dl'viifjppure 

^^^i(']£f^¥ocl^Mh'lr^l(^tif^l^^ the sskf^^nri^ 
^ Aehlea bi^llleicWtM of'Bene^ ^ rv^di 



r-' ..o"^ f ^w^ 



* In the last places "i*^ "' ^t:u-*^ m 

^^ €•' 1%fe idcdLLTT^ce^ 'file mMeridrofiiM^gnoaih 

focks in veins, shd^ that tSiey 'lINV^'OHgnipltyro)^ 
^fi^es-'^^Of this kittd ^re veiha ctf gidiniti^ povpH^ry, 

fiiieWoiv^ basitt, wackei ff^e^mtone fv ^andancfeiiU. 
^ 1 For 
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^i^ft^, 



kh 



OTcr-lytng stntificttMB} itu coimoiilyittl WV teflWdto^ 



« 

•iied 8aecf9fbetf '^ prectpibliaii iiiitbe)lnimifl>/i|9af^^ 
and *k*wti tiitui ctlutitiited dMM&ua nf- aBoclB0lp<|««^ 
caimdMu{q>oM > thcmiio baveJiada iH&reat'oiJi^uvt 
v4uniititfp€cmt'm ireina^^ <Aad> if those, fi^tanatei 
hnehttn Conned by precipkatbt in thAfhtoemwAiemb 
thffif alee iQund, it folkyw» that wlutlwertiifw^findjiiili) 
>rti|ift Jrereibrmerljr opeo spaces*^ \ *< i? *i>/{7 

'•■ T •••'•• f:. ■-' - J iif: 7-m] ii^-^^4 

' - - - -. 

kpar, seldom with mica. Tfabhornlbiende i»-tliii>ite]|i^£^ 

ten in very small grains. This last variety is commonly 
mere or less mixed with the matter of basalt, s(o tnat it 
pai^tnto tffte basalt. I have found gi:^stdtic'VocKs^'fi&. 
thtnhasidtic OMMintains at Lobauer inVppesiXiiSfiti^ialr} 
Wfriwuer ifl Hesse, and at Dr^nsfeld not, ^^ J^^%^ff^yf 
£ngen« At Weissner it occurs on the Kolbe (or Kalbe as 
it Is ' tUere pronounced) , very well marlled j it ^consists oT^ 
hornblende in large grains, mfetM^ vKtli^ ibtiH^ ^^^t9rM^ 
th^f^cl^nstd. It is there called dukstein. It occurs ia 
Sweden, in the rocks of the trap formation, (by which 
name we may distinguish the rocks of basalt, porphyry- 
slate, amygdaloid and greenstone), according to the oh- 
servatiooa. oeoliaNineftkddtiiousiiec by iMt/^lHapiiirticiinf 1 tlie 

observations which I have added at considerate ^ength^^ 
the tame subject, will be found in Bergmanisches Journal^ 
fecund yiar, pages aooj and 2006. 



w 7^ 

pnperl^ocBdldd sarndstaki iMUiiuAt:) Jc liii ig ep BJ[efc«g 
is&Sam^^MofpsaA ixetttM^ersedi9mdii6umi%^dkft9ttfr 

that the silver veins zx^^l.nBmft foiptatiomi^iaege'^ 
veifislbf porphyry occur at Marienterg^ chiefly at J?<^> 
iershati. They are known by the name of sandstone 
veins. I have founds amongst others^ veins of ba- 

^eihif'of ii^icke occtrr in prodigtdtts nttmlw?r4tf«1tf^' 
irzgmr^e ; , chiefly at Atmaherg^ Wusentbal^ and 
J^f^uhi^4hd s. they traverse all ^ other vetn-forxoii^qr 
tiDns>r|»id4ire^CQt]fsftquently newer* iiha^ nM^'^df^'^ 
veW dST^teinstoiie at Bauzetiy not only in A^^tS^l?'^ 
bourhood of the Spree, but also in a quarrvj Resur,t&, 
t<^¥ll5iOI!i^^ ^»A «|,<?*v{«;. .T. .. 7... *n -ri ni t>Ur^irjf'xo it 

"li^Iti&lhiWKIfJtAatifiis^ ayaiwtciqf «ifwwiiftgm<iliiwil' /lo 

if MiffiiA)^ftdi»<Swgni^hig4tf^€a»?<tcte^^ 

.doo£ i»nc ^oc£ eojcq ^mt bnaaMr 



IQ Uhl odl nil'/ i*)//^!! a ^rti'toi riuiu bn.i ^ri^ r 

"^T8«rMertecthig'-««le'anothe)*'} --^<->' ■" J"^" ^As 
->5iI*wr'di»fing"«heanodi«rif V- -' -q -"' •'" t«"oi 

^qS^M^ji^irij^ add accetri^ii^'t^t'^il8Htb¥V ^'^* 
-'i'n«^i*^:Btdftg eff ©fie anbllhti^.* '«-'' '"'" '^'ii -^^'^q 

AU these pecidiarities are prodti^ ^^ iR<^'i2f^i 

MgKj^l^j) ;.oi; ^'i n :r.). t:)n£ (i.'>blo :3U} yd iuo has 
#afs^ft -4^ vHi^'1<#^V6in8'^§s%'^<giV^«ie^f(»l 

(iQ6f Is aShthMd'^lfttsa^, tMe^i^8"1t,^iF<iit^Bto 
JS^^Tdfiies fiUel HfMfi caateri^of'ii snbilei4uaft<iR>i^lU 
~ ** ti9D. 



tion, and thus forms a newer ireta. The laet or 
newer vein always travei^s^ the first or older ; and 
the older or firs^ formed is traversed by die last or 
newer, as has been a}r#adf ^)^p^9^ at $ 3X. 
;.^ ^^partr^o%f*pc^Mi^cb ;. lia» fcpm ;(i^i%jfji9lifi)fffqted 

I5pgeip,^f^,;in4c^mef aio|ig..w^ ^ 

the vein inclosed i^>h» ^ su b gfe« myt > .JJ^. wUir iHfltf be 
found in the prolongatu>n.o^.itba^ Gm^rwi^di^^deiiptes 
^ dcrectiaiiHQ^ tjbgt pprtipa of theavein o^t^juQf^ is^ 
cheoxxJ^fa^^^ ti^Tj^^Mnedsfixe^*! WhfCrR,t|^%^^p. 
pens, the new vein is^9ai4^P derange or aker -the di^ 

Vt'^IS i^m^V^ a. Jssure, m^,^whpa^i^.^, fM 
^^yjty^^ i|^ea.jtbc(,rocktos i^fqp^rif^ %j^gpr^,iaff^ 
^:a;4iB5C|ftff^irh4<^ traverse^ th^.on^srt/^i^ i^ 

tl>«j ijci?^ ?# w^j[>f the ii^Wt fs^iw ^?? ^t?nrvBS^ 
and cut by the oider^ and not being able to^^^por^ 

t^ a»ffffli» ap«i» own :w^i^^ Aey 

faaye beenr;ipVt^v|Prthal;^.a nmbff /»{ lai^ pi^catt^ 
llfge^ t^e^^ve. d^cheds) fatt<in|i> the interior of 
ttx^ifi^]^^ comr^ |(t,jijnd.Jeava,qBw spaces bcr 

jj^^^se are 61^ ^S wd clc^fdj apd cons^qu^lr 
lfj^>>^ yeinSti^Uit n<;,WtV^ wl^tivt t^ey pco^ 

appcwrt 
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to be divided; in the language of minersy ihm vein if 
then said to ramify^ or that it it composed of frag- 
ments, or that in such a pbce it has been broken 
into fragments by such a vein. The new vein maj 
jprodttce this ramifirtirion in the oUer«.one,.y it he 
atill open, as well as this last jnoduoes it in^^hat 
which is of newer formation. .. ^^im 

When a new fissure in a rock eistend* ^^^'Wn 
which pre-existed in it, continues ia it..&ir aqpe 
way, stretches tbffmgh it into the ^oiw j^g j|^i[<it^ 
and is afterwards filled with minenl mattei^ 'itfldio 
becomes a vein^ and in this case^ the vsiae en ^m4 
toj^mf (mh schaann^ or sich sfiubtiMrm}^ 

When a( vein continues its diiiBGijoi|i>clost by^th^ 
side of another, whether thia be. through tfceir. wWi 

extent^ or only foe a short way^ die.: M^v^lMllW 
said to accompany each, otfier, (siiA^^ii^Uetif^n)^ . . r * 
.. Lastly, when a vein abeady formed» eiAer^rby 
the solidity or tenacity of ita snbstmcei; pseimit# t 
new fissure fipm extending fattber • and rste|is its 
course, then the former is saud to^cut oflF»<4yHrest» 41 
iatefeept the latter, (i^cbneidm). .' ^r- 



.\'. 



♦i Art/ siU ^ei5n.m 1o 3;:^£ J^nsl ?i^ n/ b^br/tb ac ot 
'^^il io b5€oqnnoo ii n ifig^hifO vHsmt-^ 'i biA> rrarij 

Iffim anv v/s;, ^ni Ei«l¥ft iMfebf.^ ^^^'^ -' "^^ =*''^- 

they are found in thenf^^lM^'sfilFfiMtfertlb^ ttfey 
'^«t^<teeifr^ffiMfte^r^^n¥l^¥tdn triircrtes ffi^itrata 

«>^Miitii4M^§#^l^#h'^ffi&i(Ibit i«^)^j^HkreH' thi«'dlfl%r' 

bears a jirl^Pmtofr^to die'fiSze^^^evelnj tettlg^U- 
^<<Nyi g9§iiieir^'tiUfe€^MU^'tt#e'<^«fl^ 

»ltlM»tadteli^^dy^dtS^^ackPl^rlitfi<^a^ dOS^^n 

coW fldte fl g nt<iaPidrttoiaifeisd^^t^>&pyra«tiie^fc^ior 9rii 
t^i B|Mr fai(rktfdfteabpi«M&tk«s <9ft!iik)i^ 
UnAiiiMiratti fi/H^^dM^^etke Hr 1$0dftH^6fntilttfMttt(l»7 
are traversed by y4inij^ ii^fiti^ hap^itii^tkJqilMt^|flirt 
^ fL bed which corresponds to the hanging side 
is much lower than that on the lying side of the vein^ 
and this difference is always greater in large than' 
small vein9. 
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This peculiarity presents itself very freqaentlyv 
and in a very striking . manner, at SaalfeU. The 
nfountains of bituminous marl slate which are foAnd 
in that phce, contain a number of veins, where, at 
prer^cnt, considerable works are carried oo, smd «ome 
of tliem to great extent. These mountains seem to 
rest upon the primitive mountains called Ficbtelgehingif 
which are about a league to the south, and appear 
ta form the foot of that range. The Fidnelgebirge 
liaa here obtained the name of Tharingerwald^'aiid 
is o£ considerable height. The veins wfaicb* travcne 
the phetK rvcks in SaaifM have nearly the same direc- 
tion with the primitive mountains, so that they seem 
almost parallel to them : they have the same inclina- 
tion as that of the mountain ; and the beds of the 
rock on the hanging side arc considerably lower 
than on the lying side, and this difference is in pro-* 
|)ortion to the magnitude of the veins. This is an in- 
contestable proof that veins were formerly fissures 
produced by the weight of the mass of the rock, 
which, giving way on that side where it met with 
least resistance, has sunk down and been rent iir 
different directions. Several fissures in the neigh- 
bourhood of these veins are still open, from which 
diere proceeds a natural current of air, in so strong 
a blast as to extinguish the lights carried by those 

who 
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who pass before them j in some places they serve 
the purpose of galleries for running off the waters, ' 
• ^We observe in the coal mines near Dresden, beds,' 
traversed by veins, that present the same phenomena 
a9rthQset)£\Zimiwald and Saalfeld. r. r. / irr ^yf{ 

Ui'itq^jtx iu.: ilHf t- KClffTH PROOF, ' ■■ •. ■ tv/ 

«!j tf ifi^jCflcamine with attention the interior strticture 

t 

afiKveittstkitareiComposed of ^fierent kindS'Of mi^ 
s^dcalsy.Twepevceiire them to have been originaUy open 
fis^ures^ which. have been afterwards fiiled Jby de- 
grees. .Such veins are composed of beds arranged 
in a direction parallel to their sides ; their crystalli- 
zations show these beds to have been deposited suc- 
cessively on each other, and that those next the 
waUs have' been first formed, 

- I have observed this structure in many, indeed in 
thegreatest^numbei) of veins. In the district of Freyr 
bei^ it occurs in a. very strikmg manner in the^ veins 
Segm^Qeites at Gtrsdorf^ in GngoriuSf shooting fron^ 
^c idhp^^griineT'-Zweigf and in the agate vein at^e 
Coralknbrucbt near Conradahrf. I have in my posv 
session ar^specisaen from Segen^Gottes at Gersd$fff in 
which, reckoning from the middle>.( which is/Composed 
c^ two beds of calc spar^ in which small druses occur 

here 
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here and there), thirteen beds of different minerals 
are arranged in the same order on each side of the 
vein; these are fluor-spar, calc-spar, heavy-spar, lead- 
glance, &c. In the southern vein Gregorius, the 
two beds which adhere to the sides of the vein are 
composed of crystallized quartz ; next to that, on 
each side, is a bed of black blende mixed with iron- 
pyrites ; this is followed by lead-glance, brown-spar^ 
lead-glance, grey silver ore, red silver ore> ^Iver- 
glance i the central part, which of course is most 
recently formed, is of calc-spar. It sometimes hap- 
pens that one or more of the different beds are want- 
ing. 



■ •. - ^; ;.- '-^^ . . V 

«» .*>". -'.'if to -1 



' "v •. ■ . :*:■ 






mmu:sia»QW^9ESvah 9ft^ 



*) I'^ft* -...., I . '/. 



I , 



I \ I 



;. '.. » * ' f ' 



H^ . 



'». ••..«••«» A 1> T»' •• 



CHAP, v: 



.(•/■ 



FASTHER ELUCIDATIONS OF THE PROOFS BROUGHT FOR- 
WAkDy AND OF THE THEORT RESULTING FROM THEM^ 
AND A REfUTAtlON OF SOME OBJECTlb^S MAblt^ A- 
BAiSsTIT. '' 
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Im order to form a more correct idea of the theory 
which has been given in the two preceding chapterSy 
on die fortnation of tie cavities now occupied by veins^ 
we must keep it in remembrance, that several rents 
constituting the spaces in which v^s are now found, 
were burger than at present, aqd have been since 
contracted ; thatothers have become larger and lar- 
ger, perhaps during the very time they were filling 
up ; that the greater number of the old rents were 
already filled up, and consequently shut, at the time 
new ones, either (having the direction of the old 

ones. 
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ones, or traTersing them, were formed ; and finally, 
that similar events may be often repeated. 

SS4- 

In veins which are wide, and of considerable nafy 
particularly when their inclination approaches to the 
horizontal, the hanging side, when not well support- 
ed, must yield to the pressure of the superincumbent 
weight : such a sinking of the strata will prodvce 
many rents and fissures, which terminating in tjie 
principal rent, will form collateral ones. 

It is very probable that the veins Freudenstna^ 
IsaaCf and others, terminating in the large vein 
Ha/sbriiciner Spatb^ which run in the rock forming. 
the hanging side of the vein, and are filled with the 
same materials, are only collateral ient& produced by 
the sinking down of the hanging side of the prindpl 
vein. . When the hanging side of a .veii^ yifeldiog 
thus to its own weight, falls down and appnochia 
the walls, it must of course diminish the size of the 
original fissure. We often meet with such collatoal 
fissures on the small scale ; in narrow veins we can 
often follow them to.their termination, which I have 
done qn many occasions. '>;. 
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* 

We meet with distinct examples of new veins 
formed in the direcdon of those of an older date^ 
(either within their substance^ or by the side of 
them), forming with them the same individual sub- 
stance. We see a remarkable instance of this at 
Rothcnberg near Schwarzenberg, in the vein Johan" 
if/jy where a part of the substance of the vein> very 
distinct from the rest^ is called the gelben and rcthen 
trume^ (the yellow and red branch) \ at Marienberg, 
the Einhorner^gang consists of two distinct masses, 
the one composed of ores of tin> the other of silver 
ore; and at Freyberg, in the Hohe-Bircker vein, with 
its^ uAMb 'Wdi^ red ^ bmnch, (weissen und ' rothen 
tm|BQD)pqindi'the 'A^raham^path vein, in the mine 

M^cnhiMorgeniteamv with its grohen und spatb-gange^ 
thtifiaoe thingiocciMTSit 

The ^difference, 'Sometimes very considerable, ih 
th<iwididi;faftd«i0e'Of the same veinv may proceed 
from the walls or roof of a fissure whitfh ruas^ in a 
curved direction, having sunk down or suffered some 
other derangement, by which a concavity has been 

placed 
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placed orer against 'a concavitjr^ and a ctmyexitj 
against a convexitjr ; or large pieces of rock may 
have been detached from the hanging or lying sides, 
which have increased the rize of the fissure in these 
places, and narrowed it in those where they hxre 
been stopt. 

§57- 

We can determine with almost mechanical preci- 
sion, the position and direction of the force which 
has rent and produced the cavities which are now 
occupied by veins. For if we consider attentively 
the inclination and direction of the principal veins of 
the same formation in any one country, which aw 
usually almost parallel, but still more those of each 
particular vein ; we shall be able to determine with 
suiRcient accuracy, the place from whence the force 
which has cut the rock has proceeded, and also the 
direction which it has taken. This force was nothing 
else but the weight of a considerable part of the 
rock itself, which had not found sufficient support^ 
It is, 

1. Necessary, that .the force which has produced 
the rent, should have existed in that part of the 
rock which composes its hanging side. 

2. This force, (&at is to say, the pressure arising 

firom 
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It of a mass which W23 incmang, 
M a sufficient suppoit^ or which had 
t support), has acted by forcing from 
df Ae rent a portion of the rock, and 
ril tiiit which was, most free, and had 
fft. 

ttlsB of the force which prodcced the 
rconfinnity, passed through the centre 
4e miss which acted by pressure, or 
ft'lium which was separated : we can 
JF iBns force to act in a plane pai'»mg 
JUSk of the roof of the rent produced, 
ddv to the principal line of its direc* 
jtendf this plane must hare also passed 
iOB of die inclination. 
mAaps be possible to describe a line in 
•llidi would represent pretty nearly die 
jint faice* 

^ JS8. 

if 

JjfW to answer the ob)ections which Ixare^ 
Aendogists, been urged against that theo- 
ifnttibn of reins which considers them to 
ttats. What, among other things, in* 
Do entertain some doubt of this ihode of 
MM the intinute coimection which at times 

U takes 
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takes place between different veins, and the rock whiclk 
includes them. Such geognosts also reproach me 
with die occurrence of fissures crossing veins of a 
large size. But it is an easy matter to repel these 
specious objections, by explaining thi» phenonienon 
in a different way. 

The union between a vein and the rock, oa some 
occasions, is so intimate as to give the appearance of 
their having been melted together, if I may so ex-) 
press myself. This union, I say, proceeds from their 
homogeneous nature, and from the newness of their 
formation. In places where this peculiarity occurs, 
the rock has had a strong attraction for the sub- 
stance of the vein introduced into the rent, and has 
become so intimately mixed with it, that they now 
appear to be one and the same substance, at least 
it is not easy to mark a line of separation between 
the rock and the vein. This is particularly the case 
with veins of quartz and horn-blende, when they oc- 
cur in newer gneiss of a quartzy nature ; but veins 
of pyrites In this rock do not present this appear- 
ance, which is upon the whole a rare occurrence. 
In general the vein and rock are very distinctly sepa« 
rated from each other, and there are sometimes inter- 
posed between them thin layers of an earthy matter 
called besteg. A vein is very seldom united to the 

rock 
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rock -so as to adhere intimately with it through its 
whole course ; but this only takes place in certain 
parts. 

§59- 

a 

The transverse fissures which we find in veins are 
upon the whole but a rare occurrence, and evident- 
ly arise from the following caiises. After veins have 
been completely formed, diey have suffered violent 
shocks, which, pursuing the direction of the strata 
of the rock, cross the vein. Th^ natural eflFect of 
these shocks acting unequally on the substance of the 
vein, has been to produce rents and the transverse 
fissures in question* 

j 60. 

I cannot conceive how the great size or thickness 
of certain veins should be regarded as a reason against 
die formation of veins whidi has. been advanced. 

But if it were so, we have only to consider, that 
die largest veins taken alone, (that is to say, taken 
without others that accompany them), and without 
their branches, do not, in their ordinary size, ex- 
ceed three fathoms in thickness. How small is this 
thickness when compared with the immense volume 
mi the mass of the mountains in which they occur. 

We 
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Wc larely meet with true TeioSy whicb^ takem 
fingljf exceed a fathom in thickness. In the moun- 
tains of Freyberg, among a hundred reins, I hardly 
know one vhich is so lartre. In the prodiinoiis 
quantity of reins which I hare seen in Saxony and 
elsewhere, I hare not hitherto found one, whose or- 
dinary size is three fathoms ; it must be understood 
that I do not include branches or reins. 

Iq estimating the thickness of a rein, we must 
not include the adjacent rock, ^though it be in part 
decomposed or impregnated with the mineraL Nor 
is it proper to measure the size of a vein in thoee 
places where it is of more than ordinary thickoesSa; 
or where it branches out. Still less are we, in esti? 
mating the size of a vein, to include the accompany- 
ing branches ; for in these different ways we may 
^nd veins many fathoms ^ck. 

The famous druse or cavern at Joachimsthal af^ 
fords an example of the prodigious size produced by 

\ the junctions and intersections of many veins, parti- 
al • 

;cularly when considerable pieces of the rock are 
separated by these intersections. This singular ca- 
vity, which is closed on all sides, was found at the 
Hohetanner Gruben-feldy in driving the fifth gallery in 
the rich vein of silver Andreas y at the depth of 2 50 
fathoms \ this cavern (from which a large quantity o£ 

water 
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vater flowed), was, according to report, eleven fa- 
thoms long, nine wide, and its depth, which is not 
yet known, exceeded twelve fathoms. I was unable 
to advance into this cavern further than about two 
fathoms ; because the bottom was filled with rubbishy 
and the numerous pieces of rock which threaten to 
fall, reiidered a farther passage so dangerous, that 
no one is permitted to attempt it. I could, however, 
very well see that it has the size ascribed to it. I 
remarked farther, that it had a long flattened form 
Uke a vein \ that its iflclination was almost vertical ; 
that the rock which formed its walls and roof was 
quite full of rents ; from these proceeded the quan- 
tity of rubbish and stones with which it was filled. 
In short, many veins, and among the rest, one of 
wacke, traverse it, joining and crossing each other at 
that place. From which, it appears to me that thii 
cavern had no other origin than that which I have 
ascribed to it. The rock in which it occurs,^ as well 
^s I can recollect, is a kind of clay slate approaching 
to mica slate. Ferber gives a very particular dew 
scription of it in his Mineralogical Geography i'Of 
Bohemia *. 

Veins 

* Job. Jac. Ferber Beitrage zu der Mineralgeschicbte 
von Bohmen, 8vo. Berlin 1774, pages 74 and 75. 
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Veins of an extraordinary size are said to be found 
in the Upper Hartz, and at Schemnitz in Lower Hun- 
gary. The Burgstdder vein is supposed to be the largest 
in the Hartz. Lasius says, that in several places it 
18 from 2o to 30 fathoms wide *, but he had before 
remarked that it is rather to be considered as an as* 
semblage of a number of. veins than as a single one. 
He is decidedly of opinion that the large repository 
or block of mineral in the Rammelsberg is not a 
vein ; it is probable that this block has been depo- 
sited and formed as a block or separate portion of the 
rock. With respect to the vein called the Spitaler 
Hauptgangy the largest of the veins at Schemnitz, Bom 
says, in the 1 83d page of his letters, that in the Pacher- 

stolner 



* In the second part of the work already quoted, he 
Speaks of it at pages 305, 306, in the following passage. 
" The country between Mildeman and HIrscheler Teichc, 
** near Grube Caroline, may be considered as an assem* 
*' blage or tissue of large veins, or it may be regarded as 
" one single vein wKicJi varies much in thickness : some 
** of these veins extend a mile in length. The vein is 
" sometimes extremely narrow, as is the case at the place 
** where the mining towns of Clausthal and Zlellerfeld 
*' meet j at other places it is from 20 to 30 fathoms wide, 
'< as at Burgstadt, Stuffenthaler, and Zellerfeld,^' 
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stolner Feld, the place where it is largest, it may be 
14 fathoms wide, and 1 8 if the wedges or inclosed por- 
tions of the rock be included. Thus, this vein, where 
it is of the greatest size, is also an assemblage of 
branches. But I am not convinced that the three 
large veins of Schemnitz are true veins. Many cir- 
cumstances, and among others, the similarity of 
their direction and inclination, their great horizon- 
tality^ and their great thickness, make me presume 
that they are metalliferous beds. 

Besides, when I come to reflect on the immense 
extent of the mass of the mountains, and the extra- 
ordinary force which must sometimes be produced by 

r. 

their weight, I should be astonished that there have 
not been larger veins than those I have just mention- 
ed, if I did not find a certain cause for it, which is 
the following. The fissures in which veins are form- 
ed, were, to all appearance, formerly much larger ; 
but so long as they remained open, the rock, prin- 
cipally that composing their roof, yielding to the 
pressure of the superincumbent mass, must of ne- 
cessity have narrowed the fissures, and reduced them 
to the small size which veins now have. 

$ 61. 
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$61 



Lastly, I cannot think that any one, after reading 
smd maturely reflecting on what has been said, wiH 
make the following objection to the theory whieh 
has been proposed to account for the formation of 
veins; viz. ** that when two veins converging in their 
inclination, cut each other, and are at a certain di* 
stance traversed, at light angles, by two other veins 
that are distant from one another, then a portion of 
the rock of a prismatic form is isolated and separated 
from the rest of the mass of the mountain. Now, k 
may be said, if veins have originally been empty fis« 
sures, tliis portion of the rock, deprived of every 
support, must have been suspended free and unat- 
tached, till such time as the matter which composed 
the vein, and which surrounds this prism, had filled^ 
in part, at least, the fissures, which was absolutely 
impossible." I shall once for all answer such an ob- 
jection, by saying, that when a theory is to be com- 
bated by facts, it is necessary, in the first instance^ 
to prove these facts, and then to mention whete they 
are to be met with. Otherwise facts very contrary 
to the nature of things may be supposed, or mention- 
edj, which have no existence, and cannot be made 

use 
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Bse of to combat an explanation. Such Is precisely 
die case with this objection, which supposes fissures 
that haTe different directions and dips, and which 
cross each other, to have been formed at the same 
time. Wherever I have seen veins of considerable 
size crossing each other, I have always found that 
diey had been formed at different periods. For 
when two veins of diflerent directions and inclina- 
tions meet, one of them always intersects the other ; 
this may in its turn be traversed by a third, this third 
by a fourth of latter formation, and so on: in this way 
we see that die first rent had been filled before it was 
traversed by the second, and that this in like manner 
was filled before the third was formed. I have inquired, 
respecting the manner in which veins occur in other 
mountains, at different observers acquainted with 
diem; and have always been informed, that when 
two veins cross, one of them always traverses the 
other, and is consequently of later formation. 

It is besides natural to suppose, that when a moun- 
tain is rent at several different times, it has been 
done at each of these, by one and the same force act- 
ing in the same direction ; so that all th^ veins which 
have been formed at the same time ought to be pa* 
raliel, or nearly so. If this be really the case, then, , 
when veins cross several times, or when they con- 

N vcr^e. 
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veirgc, thej must hare been produced at different 
epochs ; in which case there is no difficulty in re- 
garding these veins as having been oHginally open 

fissures. 

We might, if the question were only about small 
veins, admit the objection ; and suppose that veinsy 
whieh in their intersections isolate a portion of the 
rock, have been produced at the same time. But 
this cannot contradict the mode of formation which we 
have assigned to those spaces now filled by veins^ viz. 
that they have been open fissures in the rock. In 
fact, it is possible to conceive that a portion of the 
rock, separated from the mass of the mountain by 
fissures which surround it, might support itself un« 
til they were filled up with mineral matter, and till 
this matter was consolidated. For this purpose we 
have only to suppose, that when fissures are formed^ 
there are always detached from the rocks some frag- 
ments, which, falling into these fissures, will prevent 
the contact of their walls, and which will in conse- 
quence be kept separated frpm eaph other. Besides^ 
the walls of a rent are not in general plain and 
smooth, but rugged and covered with inequalities : 
thus, as soon as a fissure is mad^, if one of the parts 
pf the rock that is rent has suffered any impulse, it 
pay very gasily happen that some of these inequali- 
ties 



FORMATION OF VXIKS. 99 

lies may be opposed to others, which will prevent 
the divided parts of the rock from re-uniting, and 
thus form an open space between them. Thus it is 
very possible to suppose that veins which surround a 
portion of rock have been fissures, all of which were 
formed at the same time, and which, in part at leasts 
were open. 



CHAP. 



100 NSW. THEORT OF TOT 



■ - i , 

• ■ -J. I 



CHAP. VI. 

FROOFS, THAT THE SPACES WHICH VEINS NOW OCCUFT^ 
HAVE BEEN FILLED FROM ABOVE. 



§62. 

I NOW come to the consideration of the proofs of 
the second grand proposition of my theory ; namely,, 
the following. 

The mass of veins has been formed by a series ofpre^ 
cipitationsy which have filled in whole^ or in part^ the 
spaces now occupied •by veins : these have entered by thr 
superior parts of the rents which were open / and have 
been furnished by a solution in water ^ generally chemicaly 
which covered the country in which these rents then ex^ ^ 
isted. 

1 shall adduce only three proofs in support of this^ 
proposition ; and they will, I think, be sufficient ta 
establidi it entir€ly. 
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. t lay down, in the outset, the following proposition 
in gecignqsyy to $how the incontestability of the^f 
proofs, more especially the first of them) it is evir 
dent, and universally received. 

All the floetz mountains, as well as all the others 
which resemble them in their stratified structure, and 
ia the nature of their integrant parts ^ all such moun- 
tains, I say, are formed by an assemblage of sediments 
and pre^p^Ltates proceeding from the waters which cor 
yered the globe. Each of these depositions has formed 
a particular bed ^ and all these beds, as we now see 
diem accumulated • on one another, are, beginning 
from below, a succession of precipitates which have 
been formed after each other, or rather deposited 
upon one another. 

In order to understand perfectly, and be able to 
judge of the dieory which I am going to give, in its 
a^ication to the manner in which veins have been 
filled^ or.to the fbrmadoa of the substance composing 
tbem^ it will be necessary to fiave a just conception of 
the difierence between a chemical precipitate and a 
mechanical deposition: to have a perfect idea of simple 
elementary bodies which .are not susceptible of any 
transmutation ^ to be acquainted with the theory of 
iolution and precipitation founded upon chemical a£* 
fiaides^ and above all, to know that the same indiv^ 

dual 
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dual solution may furnish^ not only at the same time, 
but also in succession^ precipitates of a difierest 
nature. 

$63- 

FIUST PROOF. 

When mountains and whole tracts of country^ m 
which open fissures existed, were covered by the wi^ 
ters holding different substances in solutionyiaihd when 
these were precipitated, it must of necessity have hap- 
pened, that these precipitates would enter into, and be 
deposited in the fissures. All the beds and strata of 
flbetz mountains, as well as of primitive mountains, are 
precipitates ; and these precipitates (almost all chemi- 
cal, and formed in the humid way), were furnished by 

f 

solutions that covered the tracts of country where beds 
and strata are found, and even extended to a much 
greater distance. As I have before said, fissures weife, 
from time to titne, formed in the mountains, but 
chiefly about the period of their first existence ; SO 
that at different times there existed fissures vdiich 
were entirely empty and open, or partly filled up. 
Whilst these fissures were covered with the solu- 
tions, which, by successive precipitations, have formed 
the beds and strata of the primirive and flbetz moun- 
tains, the different materials (the nature of which va- 
ried 
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ri^ at different times), contained in the solution, 
were precipitated in' the fissures which they thi^i 
gradually filled up : the nature of these substances 
depended entirely on the kind of the precipitate 
which formed them, and consequently also on that 
of the solution at the time they were formed from it. 
This is the reason why we find in veins nearly the 
same fossils which form the beds and strata of moua«* 
tains. 

Three important causes, which it is necessary not 
to lose sight of in examining this theory, may hav^ 
occasioned some difference between the matter of 
veins and that of beds. i. The precipitations and 
depositions which formed veins, have been xnade 
more tranquilly than those which produced beds, 
a* Mechanical solutions . and depositions have d^ 
st^rbed the formation of veins much less than that of 
beds. . The great number of crystals, and the nature 
of fossils found in veins, show the formation of them 
to haye been more tranquil, more slow, and mad^ 
piore freely. 3. The spaces in which veins axe 
formed, have preserved for a longer time the faculty 
of receiving and retaining different solutions; and 
when one solution was exhausted, they may have 
received another: in this way veins often cont^ 
fossils of different formations, whilst the beds of a 

mountain 
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mountain contain only those of one formation ; these 
last are therefore more tmtfbrm in their mass than 
veins. 

If we compare the substances, which, under tli0 
form of precipitates, constitute the mass of moun* 
tains with the mass of veins, we will in getieral, if 
not always, find a very striking resemblance betwoes 
flienu We find, as has already been remarked, at 
Johangeorgenstadt, veins of granite of newer form* 
tion; at Marienberg, veins filled with newer por- 
phyry; at Wehrau, in Upper Lusatia, there are 
veins of coal ; and at jlehkn, in the canton of Beme^ 
we find veins of rock salt. That great revolutioii 
of nature which produced the mountains of the trap 
formation, has in all likelihood occasioned a vast 
number of rents ; thus we find, in almost aH mouii^* 
tains, veins filled with the materials whidi constitute 
4^ rocks of the trap formation, as basalt, wack^^ 
greenstone, and amygdaloid. Lastly, It is very weU 
known that quartz, calc-spar, and clay alone^ consti^^ 
tute veins. 
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§65. 

I have just shown that fossils which are common- 
ly found constituting the beds and substance of 
whole mountains, also constitute the mass of veins : 
I 'shall now s}iow that the greater part o^ the other fos- 
•Us which form veins, are also found in beds. Lead 
ghmoe occurs in beds \ as we see in our Erzgehirge^ 
at.G«^and Schwartzenberg s in Sweden, and several 
trtfaer places \ in the mountains of Cracow and the 
Ardennes. 

Tin ore is found in beds in our Erzgebirge, at 
Zinnwald and other places, and at Gieren in Lower 
Silesia. v 

AU the cc^per ores are found in beds, in primitive 
and other tpcks. They occur in beds in our Erage^ 
toge at Gtshiubel \ va^ Bobetfiia at Kupferberg ^ in Si* 
lesia^ the Bannat, Upper Hui^ary, Sweden and Nor* 
way. They occur in the newer rocks in th^ cpun0]f 
of Mansfeld, Thuringia ; in the mountains of Cra- 
cow, at Medziana-Gora ^ in the Uralian mountains 
in Russia, and in several other places. 

Brown ircmstone and sparry ironstone, which oc- 
cur, particularly the last, so often in vein«, are to 

o be 
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be found at Eamsdorf, Schmalkalden, EisencM and 
dsewher^ sometimes in beds, and somedmci in 
moontain maiiffffr 

' Lest I dxmid go too (ar, I will not dtrdi longer 
6n this subject, for I could produce umilar cj ian iple i 
TTom all die metals* Arsemc pyrttes, blenaCy nsuttit 
'gold, dnnabar, and many others, occur i ire q i wm^ ^ 
beds. I must, howrrer, fwrdier reniaifc» liuii^dM 
heavy spar, and fluor spar, so often met widi in TeinSt 
^are ilso found in beds of considerdde utti thr 
"Ae fenner in Saroy, the htter in die Thnrii^er 
Wald. 

Second proof. 
'^ When reins are filled ^inth rolled pkcSeSf as (§ 44.) 
is die case at loachimsthal, and odier places, and 
%lien ireins contain petrifacdons ; it is not possible 
%» su;yose diat diey could hare gained admission into 

4lie TOtt in any odier way dian from abore. 

- _ • 

^ THIRD PROOf . 

The greater number of reins composed of di£ferent 
Ibssils, ire, as has already been obsenred,' {§ 54;), 

formed 



formed by a coU^oa of beds parallel to their wall^ 
These be4s are arranged in the same determinatf 
9rder on each side ; the c<»Tesponding beds gf bptb 
^dei^b^ing of the sam^ nature and thicknefs,^ Thf 
bed?, pn the outer part, i. e. those that to^ch tbf 
wallS} are thinnest towards the top, become thick in 
proportion as they descend, and still lower they some* 
timet terminate by meeting and joining together^ 
The crystals^ and their impressions, show that thf 
beds next the walls were first formed ; the Others 
followed' in succession^ finishing with those in ^e 
centre, in which we often find druses* 

I have already remarked that I have in my posses* 
sion three specimens of veins of the Freyberg di* 
strict, in which the formation and structure spoken 
of are distinctly marked. Is it possible to account 
for this order and regularity in any other way thafi 
by supposing) that the spaces in which veins, fiie 
formed have been filled by a chemical solutioni t^ 
the nature of these solutions varied ^4iiiMr^jimf|^ 
and that from them the different beds composing the 
vein were successively formed by precipitates ar« 
pinged upon one aoother^^ tTI^ first precipitation 
having cohered with solid matter-^ <ide»9nd:bot« 

t^m of the iwrity v? yMk ^9 'fm « faiBi^4»t«»* 

having! 
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wM tbft oiKicDt pfctmoM opgitfiig> 
ed in the waDs of die fcat. 
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CHAP. VII. 



|i£PLT TO THE OBJECTIOKS WHICH HAVE B££K, AM> 
MAY B£ URGJ&D, AGAIKSX TH£ i^XPLANATJON THAT 
HAS B££N GIVEN OF THE MANNER IN WHJCH«V£IN^ 
W£R£ FILLED UP : AND CONTINUATION OF THE AC- 
COUNT OF MY THEORY FOR THE FORMATION OF VEINS 
IN GENERAL J AND, IN PARTICULAR, OF THE MANNER 
JN WHICH THEY HAVE 3EEN FII4J:D WITH MINERAI^ 
lilATTERS. 



$68. 

It will perhaps be asked from what source the 
metallic particles, and all the mineral matters which 
were contained in the yast solutions or waters which 
overspread whole countries, were derived. Some 
will imagine, that, in proposing this question, ^ very 
great objection is made to what I have just said on 
the pnanner in which veins have been filled up. To 

this 
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this I reply, that although we do not know from 
whence these particles have come, this circumstance 
does not prevent us from perceiving the existence of 
a phenomenon^ which, with all its conseqi^ences, is 
before our eyes. Qf the $tatQ of ignorance in which 
we remain, with regard to the origin of the metallic 
and mineral matters, we never can avail ourselves^ 
as a means of combating the fact itself. In the mean 
dme, we must content ourselves with knowings thatt . 
at certain periods, the materials which now consti- 
tute the substance of veins^ were in reality contain- 
ed in the sea which covered our globe universally : 
and we must wait with patience till new observa* 
tions teach us (if it be possible), from whence the 
component particles were derived, and by what 
means they were introduced into the general sol- 
vent. In all researches into the effects of nature^ 
and their causes, as well proximate a$ remote, we at 
last arrive at the investigation of ultimate causes, be- 
yond which we cannot proceed. In some cases it is 
even diiEcult to discover the remote cause of certain, 
effects and phenomena. ^ ^. 

In recapitulating the state of our present know^. 
ledge, it is obvious that we know with certaintv*. 
that the floetz and primitive mountains b^y^ been, 
produced by a series of precipitations and depositiop^^ 

foraged 
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fermed in succession; that these took place from 
Mrater which covered the globe, existing always more 
or le^s generally, and containing the different sub* 
stances which have been produced from them, ($ 36. 
and 6a.). We are also certain that the fossils which 
constitute the beds and strata of mountains were dis* 
solved in this universal water, and were precipitated 
from it : consequently the metals and minerals found 
in primitive rocks, and in the beds of floetz moun-^ 
tains, were also contained in this universal solvent, 
and that they also were formed from it by precipita- 
tion, {§ 40. and ($2.)* We are still farther certain, 
that, at different periods, different fossils have been 
formed from it, at one time earthy, at another me- 
tallic minerals, at a third time other fossils, ($ 62. 
and 63.). We know too, from the position of these 
fossils, one above another, to determine with the ut- 
most precision, which are the oldest, and which the 
newest precipitates {§ 62.). We are also convinced^, 
that the solid mass of our globe has been produced 
by a series of precipitations formed in succession, (in 
the humid way) ; that the pressure of the materials, 
tlius accumulated, was not the same throughout the 
whole $ and that this difference of pressure, and se- 
y/ML other concurring causbs, have produced rents in 
the substance of the earth, chiefly in the most ele- 
vated 



yaC^ p^rts of ita aurfooei^( jt 39*; amd 40.)^ We are^aisiJ 
pecSftadedft ^t A^ predpitatea^ talitng fkm from du 
imMrof«s^)rat6r»-inuaf Wcifnleieci into |ihe.<^9ii Sof^ 
•nre^^'iiihich^tfaervater cointfrcd ($ 30. and tfj.)^) f Iti^ 
klMKr I Aof «o«i^ im «f9tain» th^t ^eins bear dA Urn 
paixk^ oi fissufesi foi7t)«d at dlffinrent timesi) tnd#.'bjvtkf 
tiiu«69' ivjbkh have been assigned for thek forimtiani 
|$^4S!^ 4S(. 5'o*), thai: the mass of veins is ;ab90hifllly 
ofutbe 9Wie nature as die beds and strafiaof 'jnowpp 
Im^e (j[ ^4« <}5.>f and that the nature of die maascp 
di^r^ only acc<Mrding to die locality of ^ktricaiatty 
where they ocqur,; ($.<^3*)* I^ ^^^t^ thesolutiimiGOilf 
tainedjin tt;s.|^at tts^vmr (that exearation. wUbhiucld 
tilt:uilil^n$d water) wa^ necessarUy subjected t»«i'«»^ 
xh^: of motion^ wliilst that paK of it which was: oqa^ 
61mA to the fiswres was undisturbed, and deposlfied^^ 
iftl a >:atate of tranquillity, its precipitate^-^Fu^diDBif 
io^mim^ t0 Jtime there were tliffused, in the^neoik 
soJkitio^^ t<i;9^ gimt distance, mechai^ical ^^ffasMe^ 
W^^'forgn^d precipi^ions of great: eictent^ f ja«d:» 
thes^ hate rjbeen misrisd with th^vchemical precipU. 
taili^' but ras. 'tbiMn j meehamoal sciutions dadtf|iot poir 
^ negate inta- the fissure, eiscept ill axaaU j^uantit]^; 
thef jCouJd not r disturb or alter the . precipitat^pfa 
di^e goins giv sukI irooi wMch' the *masano£x di» 
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fein was formed in a state of tranquillity. The pro*^ 
ci^ates which formed the beds of mountains, have^ 
of necessity, deposited <m the bottom of the general 
leservoir, solid and compact materials; whilst the 
matter which compose^! the greater part of the mas» 
of veins, being deposited by degrees on their wall^ 
has there fcHrmed druses: Afterwards, minerals of 
difierent natures have been successively deposked 
upon one another. These precipitations and conse- 
quent crystallizaticms, shortened, narrowed, and even 
sometimes completely filled up the drusy cavitiea ; 
which formerly existed ($ 43. 52* 67.). . 

in short, the beds of mountains, formed in the 
manner just noticed, containing fossils of but one 
formation, must of course be very simple. Veins» 
on the contrary, contained, principally in their upper 
parts, druses, which thus afforded room for the 
feceptbn of subsequent formati(ms* The solutiims 
containing the formations, being received into these 
cavities, deposited their contents in them : from thia 
ames the great variety which the substances pi 
veins present. We know for certain, that veina 
hive beeft formed at very difierent times {§ 31. 50. 
53i) I and Aat we can not only^lMinine the differ^ 
cat formations, but even ascertain l}ie relative age 
ofitach, ($51. and 530* Lastly, we know for cer« 

p taint 
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tdkl| that ne# veins hav^"^ teen fbsvned in ckrantam 

mpiMe old onea ocour' ($ 50^ alnd ^,). • ThesemsKar 

ctiei ' are the cause of > all tbe^ peculiarities pf esented 

by meikisi in their intersections, meetingSy juactiiNiA 

and ' derangements (§ 50. 51.)*' We kno<wi/tliat/?iB 

some veins fissures have been formed, sometimes 'oa 

their sides, and sometimes in their middle V^whidi^ 

new fissures have been filled by subsequent' >fbMba- 

tions {§ 36. 53. 63.): in this way are produced dbie 

▼tirieties, which the substance of vein% oompaved 

with beds, exhibits. y fiivj noit 

Such are the principal propositions of theinHr 

the^i^ of veins, propositions' which have beemqicbe^ 

xnonstrated in this treatise ; they are^ connected wtith 

«fach other, tfaey proceed from one another,^ and; they 

«a^' founded Aipon and proved by the observations 

"Urhich have been^ brought forward. ' It appears tou-me 

^at tkid thdcnry id a great step-gained in.the.ikno«i^. 

^edg<^ ^ the- nftttire- of veins, and' consequeatLy^ia 

-dite^nstural i hi^oty of our globe,<t>r in gepgiieayw 

^3Bve#y applklition wbicli- may be made of the ihc&vj 

of^n^' to the^Workirtg of mines, anises from j^ pwri- 

;po6itio^8 laid ' dbwniiti the short recapitulation isSWit 

>tii'hich had ju^tlMlpi^given^. in the Jiiiith chaptec^ctf 

"^is ti^eatise, 'I^^ftll give more in demil thesppliaft^- 

4Jo& cif -thi^tbeot:^ t$^^4he practice^of msmsg^ r ^M1Fbf 

"-- • practical 



praetictl miner who is most kitereated in an^esaot 
knowledge of the nature of veins,i may be -satiAfied 
with these principal propositions^ their cohsequences 
and application ; they may be; considered :by htm -as 
a sitfEcient introduction to a more exact < and' carejid 
study of T«ins, and of their properties, both local 
^ndi particular. 

•KfMerertheiesS) the geognost, though conyLpced that 
the integrant particles of strata, beds, and veins, woce 
oonfoined in the universal waters, will ask not -only 
from whence they have been derived, but* alsona^t 
wfcat period they were introduced into them ? The 
geognost, who is possessed of the necessary knonfr*- 
ledge of chemistry, and . consequently of -the ^impo^ 
libility of one elementary substance being transmut^ 
into^another, will see that there are only;two»>wEayg 
Ml- which the following question- caa be. ^answer^^. 
Aibwhat time the metallic, earthy, aindr. o^ar mtl^- 
sftanccp, which were, and still are in pari!, , oontaitied 
iff'the* general solution, and which . have ^£(liTOed>d»- 
po^ion» not only in the bottom -oCf/^ifesefvoiNr^ 
but al9o-in the &$uses ,of 'Focka^ which they ha^e 
filled 9 at what time, I say, have, these ;Sttbstfiii<^s 
eintered into the ^ general ^solution ?, ^ Iti^^mtyrMbe 
/flnawened^' eitheD that these siJ>6tancei». lytye , ^Iti>- 
'IpMfher,. aiKti <frouga ,tbc begimiingy been :«ontaif[jkeiA,>^i 
i the 
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*diie uniYtfisal sfAvetstf w ihit iktff mtf June teen 

iilfivoAiced -from time to tioie^ one after anodid; 

nM Astd»y may bave been in k, in igretttor or loss 

isambet, at t)» same time ; and if we adont chr&it 

answer, it is not possible to imderstandi wliy^ since 

the solution contained from the b^gimnng i ail oAe 

materials which have since been predpitased. from 

it, why, I say, at different periods^ successive depo- 

vitions should have been formed of so different aina- 

•t«r^, without onr being able to observe betweeilPtwo 

consecutive precipitates, something that migkt shiMilr 

<Cto^ 6l these to have remained longer in solution thta 

the bther, or that the deposition of the first hadno- 

^^§slrily Oixasioned that of the second. ISiui^ it 

is uftk possMe to conceive, why, in a mountain of 

gneiss, '^e fifrata of this rock should alternate many 

' tkti^ with beds, in some instances, of limestone, some- 

*tiliMto'<if hdthblende, lead-glance, and other metallic 

itttncfMs} sometimesof magnetic ironstone, qosortSE, 

*f Mspar, '^ec. i sAl of which are essential] y different frdm 

.^eissi'iolneiimes also of limesHone, elay, marl, rleod* 

gli^ce with calamine, chalk and fiinft ; and this perba)^ 

fbr more than a hundred timies : how does k happen 

•^at^fliesfe rtiineral substances are precipitated alterm^^ 

•}y and in^suceesskrti, yet in «uch ^ manner, that Itibst 

comnio^ly ^^e do not find in aHy one of the beds the 

least 



ttet wfaioh rfreoedod it ? It 4s iha^ 
i&te(mos^ptQhMti limt at different peiiod^tfae.im* 
^eetoi Yoferemcomaiiied'Aixttuett^^ aft wftoitt Millie 
iKfietdntpreci^tates^ andditt dit \umversal4iriit0i)i 
faeld iR .Mdution at ^me tiaie one 8«b«tance»?aiid at 
'atoilKr):?raiioiher ; in a ivord, tliat at dtfietent p0- 
qriodsyj^di&rettt substances hzve enteffed kitoi^aiiid 
4M|Bibietaiti)edia diesolutioii. n^ ^ 

^fi ^Sroai iirlkat Itas been said in this seetjoov it mvit 
hmdbmou&i diat the natiural history of- veins caonot 
ibe/*tfaonmghly understood without a knowfedg^tiof 
tM primitive and floetz rocks, as well aaofthiri/^ 
moAe oi formation. And at the same dme that^fui 
acquaintance with the natural history of rocks thn>ws 
ta gosat iigbt on that of veins, just as dbc ^latucal h^ 
vtory 0f <urems diueidates in its turn that rof m^ 
To study this mibjeot completdy, we innstiiaii^^tlff- 
itfioiestkfiewle^e, not only of die diferenr^kaiid^pf 
mountains^ of dieit racks, i)fdi^«90€uliaaE^^,«{tJ^r 
^tntcfture^ btth gencn^y and ppucdkwb^^yf . Jf\^^jpllkf 
Iviih respect to she^d^ffeveiit kinds oltiif^miUion} ^Qi 
•1^ 9dati/re s^ of tiiese diff^ent S^sm^tioms^ as widi 
.493 (|£ that, of the vocks of intermediate formauqu, ]b|st 
.J§l90^Qirike pecjuUarides of the structufs of. v(^)u»t 
itimt isfftq aaya of thm stratifif?ti<yi and superv^po^- 

,Pi.;. tive 
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tive ageib . In studying more partkmbrly the ditferent 
rock . formations, we must begin with the newest^ 
wbiek are the alluTial ; and from these» ascend auc- 
cessiyely to the most ancient. From the alluvial we 
pass to the newest fioetz mountains, and so on 
through the transition to the oldest primitive moun- 
tains* The object and limits of this treatise wiU 
not permit me to enter more at large on this sub- 
ject. .In detailing my theory of veins, I must Qujw 
pote my readers to have a knowledge of rocksf -which 
is indispensably necessary to be able to form an opv- 
nion of the theory. 

§69. 

iThe following objection cannot now be urged 
against my theory ; that when veins contain at the 
same time different kinds of vein-stones and ores, it 
IB difficult to conceive from whence these foseils 
hoire come, which are often found in the same vein, 
and how the solutions from which they were pro- 
duced could be preserved so distinct. I have suf- 
ficiently shown, in the preceding passages, that this 
variety in the fossils of which a vein is composed, 
arises in part from' the substances which form it, 
hoviflg^jbcen' introduced into the fissures at different 
Ilirio4a ^hat the soluticin which yielded the precipi- 
tates 
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tfttes contained different substance at different timers 
(^;63. 68.) ; and that a part of the different fossite 
W'hich are seen in the same vein, were in fact preei-^ 
pkated from one and the same solution, some Soon* 
er, others later, and a few even at the same timt 
($'i62.). Further, chemistry shows, that the isame 
sokitton may contain very different substances i and 
ihait' in a compound solution, there may be formed 
not only at the same time, but in succession, precipi^ 
tates7 of a very different nature. From w4iat*^S 
already been delivered <m the structure of veins, and 
the locality of different fossils that are found in* /the 
same vein, and still farther what will be said in giv- 
S". ing a description of the depot of metalliferous veins in 
@ the- district of Freyberg, (chiefly the first and second)^ 
ft it will be sufficiently plain, 'that. of the different fos- 
sUs which compose a vein, one part lias been fonned 
anil 'deposited at the same time, another has been 
produced by a succession of precipitates made at» 
aAier another, and that the irest • have been formed ^at 
' times very distant from each other. 






"*.'• 
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v7iPerhaps it may be objected to the new theory^ 
thttl:^ aa has . already been> ' r^narked, fragments ^of 
mfks tMre,fou3)d in tbi^ body of a vein ($• 45«)« It 

niav 
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may perhaps be difficult to understand how the frag- 
ments of a rock can be supported in an empty space, 
or they may be considered as proofs of the theory of 
transmutaticniy that b» of the transmutation of the 
fock into the matter of the vein. To the first of 

T ■ : 'It 

these difficulties I reply, that there are many ways 
in which we may imagine the fragments of the rock 
to hare been supported in the position and place 
where they are now found, and that in all ptnbbabili- 
ty it is sometimes done in one way, and sometimes 
in another. For example, it may sometimes have 
happened that some of these fragments, after being 
detached from the rock, fell intb the fissure, astd 

havlhg reached a part too narrow to allow them to 

■ .■ ■ -,■» . 

pass, have been detained there. At anqjther time, it 
may have happened, that after a fissure was com- 
pletely filled up, another rent has been formed ei- 
ther in the sides or middle of the first ; the shock 
which produced this effect may have detaeiied pieces 
pT the rock wMch fell into the fissures, and were 3 
stopt in narrow spaces or pre-existing druses, it % 
might farther happen that, in a vein, a portion of J 
the rock adjacent to'the vein might have contracted | 
a very strong adhesion with its mass ; and if this ^ 
vein were again rent on its fide, it would carry aloiig 
with it this adhering piece. Again, when a rent is 

made 
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produced) the walb might have been split by the 

shock, from which fragments would be detached^ 

• ■ ■ ■ «■ 

4^ither in isolated pieces, or in numerous small frag- 
ments. When the fissures came afterwards to be 
filled up« all the fragments which had fallen in by 
the difierent causes already mentioned, have been 
surrounded with, and enveloped in, the matter com- 
posing the vein. There is also a fifth way of ex- 
plaining the manner in which the fragments of rock 
• ■ ' "I ... 

have b€en supported in the vein ; they may have 
fallen into the solution at the time it filled the fis- 
«ure, and was depositing the substance of the vein ^ 
they would be supported in this matter, which was 
^till soft, nearly in the same way as a stone thrown 
into a vessel where the water is freezing, is support-^ 
ed in the middle of the liquid which is passing into 
ice. 

• We cannot avail ourselves of this circumstance 
of the fragments of rocks being found in veins, as 
an argument in support of the theory of transmuta- 
tion I {^ these fragments have very sharp edges and 
angles, which evidently show them to have been de- 
tached from the neighbouring rock. Farther, when 
they are smaU, they at^ confusedly mixed together, 
and assume all kinds of directions. 

«». iv- 
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--'■ ' § 71. i : irff J f ^ /t 

"^-' '* ■ ■• • " ^ <4 -. .:o :. i .1 : .. .n 

'In im>8t veins, the rock which if0mafthe.(]iif«ijll 
k'tiMsfreor less 'altered and decomposed^ > '^luswhapf- 
ptos d^iefly wiien the focks ia which :Te»is<,i9C«j^ 
ai^ of' granite, sienite, gneiss, mica slate, day 9hl^ 
and porphyry. In such instances, it is only .one ^^'lih^ 
eotnponent |>arts of the rock that is decoi^pQi^i 
Utrir the quart2 j commonly, the ' felspar, more fre- 
qiiendy the hornblende, and often the mica;,; Tto 
diange sometimes extends to a consideraWet d^pjthim 
dl6 s^stance^of ^e rock, even to a fatbcmi) it d^f^ 
(H^, ^how^Ver^ prevail throughout the whole ex^teot 
«ftbfryei«. butexteBds&ttherm someplace, tb»a | 
in'^ihev^^^ and ii'ndost' general in those places where i* 
tfxe'^iineral contains sulphur. It extends sometimes 
iO^^isridlAisideiable c&stanoe. fiom the point jof contact ^ 
t^l the mine^i wtthjtheirock ; so that in foUowiiig.a 
i^tik- vein; when we>sCDme. to a place, where; the 
f4ck is^oomposed^ we inay ooodude, that Bve mdU 
^oi^^nd-the metallic niineral. 

Many ^ognosts thtnk^ that |he lemarkahle oliafig^ 

;ef ' the rook adjacent to & veii^ xxumot'beijreconcib^ 

«to that theory which regards veins as open J^fSi^rfis 

. ji?kit<iiav!e< < afterwards been filled up, but that it; ra- 

- thpr 
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tiier proves the mass of the v^ to have been .pro- 
duced by a transmutation of tlie substance of j the 
rock. The remarkable difference, however, which 
is limnd between this altered rode aad th^ jpiHtsSi io£ 
the<>(reift/ contradicts: moat conq^etely diinid^fOt 
ti^sftittttmon;-for the altered portion cont9^S)/ri*^ 
itio^t ^sdMrays^ the ' same parts, .and in the rS^lQe prpt 
pdnims: the action of some add xnmj hatvfinw^^e^ 
ed' the^obemical union, and consequemly dminisb#il 
the cohesion of the parts ^ perhaps, too, An aoidiiuvyi^ 
hAVt dissolved one of the constituent parts,, >whid>^i9i 
this way hss ' disappeared ; but the Wihole xna^«iB)^ 
preserve the same texture, and tih&vxiifferam^ M9^ 
tween the adjacent rock and the sub^taiice >.f^f t^ 
vein is so considerable, that it does^ nol^ admit c|if|.t]p« 
most distant idea of transmutation, r the. smaUe«(itsa()e 
of which is nowhere to be discovered (to say nothing 
of the chemical impossibility of suchrmrpish^uig^ 
This ' change^ appears to have been> effeci^ bf^ t)^ 
action of acids which exisfiedin the soluti(^.ib||t 
formed the vein,, whiist it fiU«d the rents i.tbes^ 'vmr 
nuated themselves intO'&eineighbounngfQcks^ '^'^lii!^ 
tbeyjiave- dianged.in B:greateri or less^tdf^Teeit/Sind 
«> this phenomenon pan :be easily ceeonciled t^ omr 

theory* =-'*-i ■• v .ruiv*. :;. •: 

I have remarked in rocks two distinct kinds of >4^ 
> ' ijomposition. 
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ofc'tWD rdifibrem acids. First, I hare foond» ta 
MMIitaiMof gmnite^andigoebsy^the fekpar xmlyidbB^ 
MMfiifitA and awwwted into aaidiitfrfiQredaiu eMdii 
iirhikfelht*^uai!t;Z'aind.^thftiiiic& have sufiered ndjtlkf 
teratioa^ I have observed similar . deoompositiinti^ 
im^9fiiif*ia tbewalifrof several vcinSf: priuci^ll^ of 
tlKMe^lioM minerals contain carbonic acid> bnliato 
on* f the surface of mountains* This change 'I^ascribf 
ioihe action pf the carbonic acid. > < 

Gneiss, changed in this way:, is found in the walk 
of Hfilsbriiekmt'^tbf near Freyberg, chiofljiindbe 
oM mines^ Jtbannes and JscA ; and a granite tfaa^ 
\m. undergone « similar change, is found in the waUs 
o£ a veia^Of brown ironstone at SpttTJeuU, l»twv6B 
Blauentbal and Scbneeberg^ In the suburbs of Frep- 
bei^,>jon the road to. the Munzbagh^Hutte^ we find 
l^neiss 4Slachi. decomposed on the surface of the 
swmqjfcaisy asid which penetrates a consideraUeiwajr 
into its substance. And a similarly decomposed gra- 
nite occurs on the surface of a mountain at BurkartZ" 
grufur Seiffen^ not far from Schneeberg. 

The second kind of decomposition of rocks occurs 

only in considerable veins : it prindpaUy attacks the 

felspar and the mica, and sometimes hornblende^ 

when it meets with it ; these substances are convert* 

z' . edl 



tdt'iii03i»lufHt> of ^tten-lhhosQwgeionliiteiitite^^wjuGh 
pissbtto anothet *k This last is that yarietif 6f dnoonlir 
pdsition* vhilrh at the beginning of tbia KCttontluiMb 
(tioBdd Acoa&dcr it a^ the eficcts of' d» isidpiiiwk 
tkidirj I hafte pxiacipally met "with it in phcet iNrhidi 
adioiilul>vitli iron pyrites. ^ * -iOM. . ■ 

:>> ^/die4i9Crict of Freyberg, abnoet tU dbeimas^itf 
thftfiipt, 8econcl» «nd third formatfoni coBta2m»tfaift 
greenish gneiss in a state of greater or less decoHi]^ 
sition. . In the Grund between Freybtrg and Drtii^ 
diBf we see rocks of porphyry that have undergone 
thisthtnge in the neighbourhood of veins of^iead^ 
f^tmce. The same thing occurs in a rock of Aenif^ 
ati; J/mrftfa. We also find clay slate \x^ % simikii- 
8tQtei«f decomposition near a vein s(k Mutmg^ fais^ 
tw^cti Frejberg 9XiA MeisjM. ^ -^ v.\ 

Lastly, It appears to me that the arsenical !|SBi4 
produces a change similar to that induced byt^tbfe 
sutphnric* The first of these chai^^ eomcriuMB 

-pfoduees 
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:'ii*/nHtf giteu :dceotQp<Med took, is whatt^vs formeHy 
c^]f4//7^i^ in the Freybeig district, whatever its otigkyil 
nature may have been : but that name is now applied tp a 
Particular species of rock. 
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piroduces the second, Of rather th^ tiik'e jhteHi'^t 
fAme time; * . ' ■ 

''Sieniie, which has undergone a d(&com][M>8ttioii 
intermediate between these two, but appVoaddHK 
mortf to the nature of the first, occurs %i AlHtAerg 
in Ae Neufdnger-Gebirge^ near the StoAwMHi-'^ 
the walls of a tin vein. Pieces of this ^etiMlj^s- 
ed sienite are found on the old rubbish, or' tttiidji^ 
heaps. '•' ^^^ 



! . k 



ti 
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The antagonists of this theory think they urge^ft 
itiron^ objection against it, when they allcdge, that 
die part of the rock adjacent to veins is often \to^ 
ptegnatcd with minerals ; and this circumstance apr- 
pears to them the strongest proof that can be addu- 
ced ih' support of the opinion which supposes the 
rock to have been transformed into the matter of the 
vein. Yet this phenomenon can be easily explained 
by my theory. In fact, this peculiarity occurs al- 
most always in disintegrated rocks, and chiefly when 
they are porous, full of chinks and slaty, and pro- 
ceeds from the attraction of the rock for the me- 
tallic particles contained in the solution that filled 
the rents in which the veins were formed ; or rather. 

It 
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it.pTQceeids from the attsaction which., the rock had 
for the solution containing the constituent. parts. o£ 
i^m^X^JiSf which had insinuated itself, into ^|ie; sub- 
<|t?gft(^ pf the rock. .... .iy .ir 

I4p^t: commonly the mineral found i^ the rock p^ 
ci^r^.i^Hidfrr^t ^uperficialform, (L e. in thin leaves), which 
is gifjffe^Wj the same shape w)th that which occurs i^ 
x^$.\^ the mass of a vein, particularly in those which 
are between the vein and the rock* In this case, these 
minerals are newer than the rest of the vein. Some- 
times the mineral is disseminated through the rock in 
smfill .grains, and then it is of the same formatioi^ as 
^^(9 .vein. This property which some ores possess, f|( 
penetrating into the empty spaces and fissures of thjq 
rocky which terminate in a vein, is peculiar to .cer- 
tain varieties, chiefly to native silver, silver-glance^ 
red silver ore, native copper^ tin ore, iron pyxite^ 
and red iron ochre ; it seldom happens witli^ coppei^ 
pyrites and lead-glance. The metallic particles whi<;h 
are found in rocks, seem to have been carried tberq 
by the effects of the attraction of the rock for the 
constituent parts of the mineral solution, which, en- 
tering the fissures of the rock, has there deposited its 
precipitates : in explaining this fact, we may also adv 
mit. ordinary attraction, acting in the same manner 
as when it produces the ascent of water in capillary 

tubes. 
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tttbesi I ibiisfi however, rematk, that thU ph^iH>- 
ihenoh b not very common, and that in those veins 
where it does happen, it only occurs in cetti»a 
places, very rarely extending into the rock Jbovp 
ludf a fathom, most coHcimoiily only a few inehet. 

Red silver ore, silver-gknce, and native silv^ in 
a superficial form, occur in a decomposed gmat 
which forms t^e walls of the veins in the min^s ^A- 
grun Zweigf and Himmelsfurst at Freyberg ; in both 
of these places a portion of the rock is worked and 
used as the mass of the vein. The mine of Romische'^ 
Adkr^ at Johangeorgenstadt, formerly contained na« 
tiire silver in thin leaves in great quantity, which was 
found in a rock of clay slate approaching to mica 
^late ; it is still found at Kongsberg in Norway, in 
rocks of gneiss, mica slate, hornblende, &c. At 
Mchienbergy in the mine Drei»'weiber^ there is a vein 
which yields copper-glance; the adjoining gneiss, 
which is decomposed, is impregnated with ferrugi- 
nous ! particles, and contains native copper in a 
superficial form. Some time ago, there was found 
in the mine Mergenstern^ near Freyberg, in a par- 
ticular part of the roof of the vein, a decomposed 
gneiss enclosing small leaves of lead-glanee. Gneiss, 
elay slate, and mica slate, are 6ften impregnated 
with iron pyrites when it occurs in veins. When 

the 



tii^if6€k^'#!ucK4i irf tffe vicifflty 6f Veins'df ted itoii- 
ttmiy <JJf^^bf k)thtf *Wfa8' wBfch dMfafti^nfiiicH^^t^ 
«^i^'>i$ deciMM:iposeiS, h » ^Mo^'klwif^ fbutitf4» 
lie frffedfirated #ith Ae ochre. LasUy, Th^ ptfft t)f 
the^«i«il: 'adfactent%) Ae tin terns Is filleff WiA^^^s 
<*lfi«ei«ewa; examples of wWch are to^Bfe se&?at 
JUmtnf, Ehrmfriedtrsdoffy tnd <Sii\er. I ^lafl af- 
l i^ ^Aiaa ({ 74.) speak of Ais rock impregffiited TiriA 

..V ..•' $73- 

^ A fatt whidi has been noticed by seveAl writets*, 
fa^ bi^ opposed to my new Aeory of vciiis, nbti 
c^y in respect to what has been said on Aeir rtiod8' 
of fbnMration, but dso in respect of Ae manner itl' 
wfiich Aey hare been filled. It is ih trieating of a re«^ 
markable peculiarity which tb6 reins at Aib Peak 'i\i 
Dei4>yAite present, wi A redpect ttx Ac beds of aniy ^-f 
dsdotd 'found in Ae mountains of Aat cc^ntr^. Indeeil 

R ' Ais 



•Iti the above mentiohcd work, hfc says, " T suppose 
'^ that tftt veins may have been deranged and Aiown to ft 
** side .by Ae beds of amygdaloid, so Aat they may haye 
^ ramified, and that these ramifications have again united 
« below the bed." Vide Whitehurst's Theory of the 
£arA. 
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this fact may be urged as an objection against every 
tlieory. From what has been said on these yeinsy 
they seem to occur in floetz limestone ; they be- 
gin at the surface, and traverse the rock without in- 
terruption, till they reach a large bed of amygdaloid, 
where their progress is stopt, and they do not cross 
^ that bed : but, underneath this bed, the limestone 
rock is again found, and the veins are continued 
through it in the same manner as above, of the same 
size, containing the same minerals, and having the 
same position ; they are again stopt by a second bed 
of amygdaloid which comes in their way, after which 
they continue their course in the limestone, observ- 
ing always the same thing with respect to the beds 
of amygdaloid they alternately meet. . Before at- 
tempting any explanation of this phenomenon, I shall 
observe, that we must first be convinced that the 
facts are exactly such as they have been represented i 
and farther, that on a more particular examination 
some peculiarities may be observed, which may assist 
in giving an explanation of the phenomenon. It has 
often happened to me, that, in examining certain 
facts, I have found them very different from the re- 
presentation which has been given of them ; and, 
that upon examination, the diiEculties have altoge- 
ther disappeared. Several persons (and among the 

number. 
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number, my pupil, Mr Barker, a native of Bakewell 
in Derbyshire, and an eye-witness), have informed 
me, that in several places, the veins do actually tra- 
verse the beds of amygdaloid. The same thing has 
been observed by Mr Pilkington in the first part of 
. his Natural History of Derbyshire (1790,). But 
supposing die fact to be as it is represented, that 
veins do not traverse the beds of amygdaloid : not- 
withstanding the great thickness and hardness which 
these beds have in some places, and which in others 
is very inconsiderable, it is not impossible but that 
when the rent, in extending through the rock, ar-« 
rived at these thick and very compact parts, it may 
not have been continued ; but at a certain distance, 
and where the bed was thinnest or less firm, it may 
have been traversed by the rent. Ferber, who had 
been informed of this phenomenon by Whitehurst, 
thought, that in some places the beds of toadstone 
were split, and that by means of these fissures, the 
upper part of die vein communicated with the lower. 
Future observations, made with accuracy, and in suf- 
ficient number, will throw farther light on this sub*. 
ject. It is surprising, that amid the immense num- 
ber of observations made on veins, nothing si^nilar; 
to this has hitherto been observed in any other 
place. 

§ 74; 
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Some geognosts still entertain doujbtft on the new^ 
theory of vein^, from observing, that so little ba^ 
l;>een discovered, and is known, of th^ precifMtat^ 
formed from the solutions which have furnished tiie 
mass of veins. We ought, say they al^, freqiientiy 
to meet with precipitates in the form of bed6» who^ 
substance should bear some analogy to the matter ot 
veins. I reply to this objection, by requesting such 
persons to observe how scanty a stock pf f^ts we. 
are possessed of on this subjtict ; how difficiiU it iii; 
to make observations on it m an accuyrsite. maxmerii 
in order to give positive resuUs., It w^ill not. 
be, till well informed and skilful geognosts shsdl^ 
have made correct observations, continued for many 
years, in different coimtries, and in various parts o£r 
the world, on metals, ores, and other fQ9^, aa^ 
well as on the manner in which they are disposed; 
with respect to one another ;. and it will not be till., 
these observations are compared together! that it 
will probably be fouiid that the greatest part of the. 
principal formations of veins (idz. the ores and vein^ 
stones of which they consist), occur also in beds.. 
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This has. already been confirmed by observationi 
with respect at least to some minerals. 
. In the valley of Labn^ we find mineral beds of 
the same natm'e with the vein-formations which oc* 
par in die Harts, lying between beds of grey wacke 
and clay slate : these consist of lead^-glance, grejB 
copper: ore, brown blende, sparry ironstone and 
quartz. In the Bannat of Temeswar, the same for- 
mation is said to occur in beds,, which is found in 
reins in FotpIanJ, the country of Barettth^ the Hariz 
near Lauterbergj and in Wejterwald. This format 
tion consists of copper pyrites, red ochre of copper, 
malachite, compact brown ironstone and quartz. 
The formation of liver pyrites, sparry ironstone and 
heavy spar, of. which we see so many veins, consti* 
tutes idle substance of rocks and beds at Kamsdarf^ 
Scbnialbaldenf Eixener% in Stiria^ and at Huttenberg 
in Carintbia. We have already remarked how the 
older metalliferous solutions which covered the moun- 
tains deposited minerals in the form, of beds (§ 64. 
65.); WhaLa prodigious number of beds of iron and 
copper pyrites is there not in Sweden and Norway, 
which were formerly considered as veins ! There are 
some countries in which whole ranges of mountains 
arc entirely composed of ores; as 2t Rammehberg 
«near Goslar, and Schlangenberg in Siberia. In several 

places 
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places in Saxony, metalliferous beds also occur. All 
the frontier of Bohemia, near Gottesgabe^ in going 
from Johangeorgenstadt to Breitenbrutiy Sdnvartzenberg^ 
Rascbauy Elterlein, and GeieTf all the way to Ehren^ 
Jfiedersdovf znA Thuntj contains an immense quantity 
of beds of tinstone, lead-glance, iron pyrites, and 
iron^ore. The country around Giesbiibel contains adso 
many beds of copper ore, lead-glance, and ironstone* 
There are many mineral repositories in our moun- 
tains, but it has not yet been ascertained whether 
they are beds or veins. The greater part of the mi- 
neral repositories in the county of Gb'tnerer, and 
Zips in Upper Hungary, which contain copper py- 
rites, grey copper ore, sparry ironstone and cobalt^ 
are (according to the account of well-informed ob- 
servers, and the specimens I have seen), beds. At 
present I pass over many other countries. But we 
have only to consider with more attention several of 
the mineral masses that occur in beds, to compare 
them with the vein formations already known, and 
we shall in general be able to discover a strong ana- 
logy and resemblance between veins and beds. 

In this investigation, it must, however, be held in 
remembrance, that many mineral beds which con- 
tained the same substances, as certain vein format 
tions, may have been destroyed by nature, just as 

has 
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has happened to some of the other parts of moun- 
tains. Farther, that the formation of several beds of 
ores and other fossils has not been generally extend- 
ed over the whole of the surface which was covered 
with the solution from which these precipitates have 
been formed* Again, that the top or surface of 
many mineral beds has been covered with a new for- 
mation of rocks, or else by newer strata of the pri- 
mitive mountains, which renders it difficult to dis- 
cover these mineral beds on the exterior of the moun- 
tains. ^And, lastly, that after the reasons which have 
been assigned (§ 63.) for the difference to be obser- 
ved between the formation or composition of veins 
and of beds, (even when these have resulted from 
one and the same solution), we ought not to expect 
to find a perfect resemblance between them. From 
this we see, that without a perfect knowledge of 
orictognosy, it is not possible to say any thing posi- 
tive, certain, or satisfactory on this subject. 

§75- 

After having replied in the preceding 68th and 74lh 
sections, to the objections urged against my theory 
of the formation of veins, and after having antici- 
pated and refuted what might afterwards be brought 

against 



ugainot k, there t^main still a iiew' diings to be iditf^ 
cussed, tb <x>mpiete the etpositioa of my ibeoiy^-i^ 
' - It is of imporfiaAoe for liiiB tlieory, to* consider mt 
oftly the relative antiquity of veins and "vaJB^fanam^ 
lions in «g(Hieral (tveated of $31. 32.) ; but we m«tee 
sdso attend to the age of vttna relatively to* die fOcAA 
in Vffhidtk they ocei»r. We can in aome measure died 
termine this, by comparing together the ages * W* dUf 
different veins which occur in a mountain*' In tb^ 
way we can determine which are diose whdse s^ 
eomes nearest to that of die mountain, ^whieki^^^i 
them differ most from it, and conaequently ^are #etiift 
tivdy newer than the mountain. , Amoi^ tiie^<^Me«f 
t^tiK which occur in different countries^ som^ it^ 
coiftj^tatively maeh newer dian die rocks i#hlch ikey 
ttttVerse> whilst itt other Countries they mtiy be tiedr^ 
ly of the same age as the rocks in which they ocenf^ 
This actually happens, and we find, (a circutn^nee 
worthy of reimtk), in certain places, veins whiA' 
have been produced soon after the formation of thtt 
rocks which surround them, and in some meastrrt 
dtrring" the formation of the mountain, that id tolS£^y^ 
before the rock has been completely dried and ^611^ 
solidfeited. Veins, whose age approaches near to that 
of the rock in which they occur, ire^ characterized ^bf 
a certain analogy which they bear to the mass of the 

rock. 
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Tock, Vy ^^ 4:lose connection and strong adhesiov 
wlucii 9ubsist8 between them» and by the thin^ 
2ieas of the vein : fardier^ the rock which surrounds 
these veins is penetrated by, and impregnated with^ 
sfii only the ores, but even with the substance o£ 
the veinstones. <7<iVr» Ehrmfriedersdorf^ and Aliens 
Mrg, present striking and tlistinct examples of veinSf 
the date of whose fooE^ation is nearly the same as 
that of the rock. The tin veins which occur in the 
places just mentioned, at« of this kind. We find, 
Asides, vieins of greater antiquity consisting of 
earthy substanceSf as felspar, quartz, mica, and 
sometimes schorL At Mlbogeu^ on the right bank of 
the Egtr^ dose by the high road, there is a small 
vein of white felspar ; it appears to have been form^ 
ed nearly at the same time with die mountain, and 
occurs in a rock of granite. 

When veins whose ag« approaches near to that of 
the rock in which they occur, contain ores, (take as 
an example the tin veins which have just been men- 
tioned), the ore is commonly found only on the 
sides (Saalbander) ) and sometimes, almost wholly, 
in the adjacent rock (§ 73.) ; and the middle of the 
vein, which owes its origin to a later fissure, gene* 
fsUy contains either stony matter, or sterile earth. 

The Stockwerke ($ 4.) is nothing but a great num- 

s ber 
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ber t>f small short veins collected in a greatef^^or 
less space of the n)ck \ these veins run in all iitee^ 
tionsi and their age is nearly the same as that of thift 
rock in which they occui*. As yet, I only know of 
one kind of ore that' occurs in the Stockwerke, which 
is the ore of tin : repositories of this kind<>are found 
at AltetAerg^ at Seiffen near Gruntbentialf Geiefy^UfkA 
at Scbiakiewald^ not far from Carlsbadk - > ■■ •>- 

An object of still greater importance to an obsei^ 
ving geognost than the relation which veins bear t» 
the mass of the rock in which they occur, is the M>» 
lative age of the different ibssils which constitute die 
substance of the vein, but morQ particularly the rela» 
tive 4ge of the different metals in regard to one ano- 
ther. The rocks in which these fossils are founds 
whether they occur in beds or veins, aflbrd the 
greatest assistance in this research^ for it is certaiii 
that those ores and stones which are found in beds 
in mountains, have been formed at the sam^ time 
with the rock, and that those which are fo^nd ia 
veins are of posterior forjuatipn to the rocks or strata 
of whiph the mountain is composed. 

According to my observations, some of the me* 
tal formations are very old, and others have been 

formed 



Ibirm^d aftenrards,^ and successiirely. Tin appears 
to^jooe, i£ not the most ancient, at least one of the 
oldest metal formations; for I bare never found 
It in floetE rocks^ but sometimes in porphyry rocks* 
It is also one of the rarest metal formations. Hie 
ores of ittolfidafm, tungsten, and woffram, appear 
to me to be nearly of the same antiquity; for they 
are seldom found, except in beds of tin ; from which 
I infer that they have been formed nearly at the 
same epoch with that metal. The ores of uran and 
of Usmuth appear to me to be of newer formation, 
although they have only been found in the primitive 
locks, at least if they occur in transition or floetz 
focks^ it is unknown to me. Gold and silver appear 
to be o^ a still newer formation, and in some in^tan^ 
ces very new. These two metals are chiefly founji 
in primitive rocks ; sometimes, however, though very 
rarely, in rocks of a newer formation. Mereurjit 
commonly found in primitive rocks, (with the excep*^ 
tion of the oldest member of the series), and some« 
times even in floetz rocks. The formations of this 
metal are very scarce, and appear to have been pro* 
duced at very diflFerent epochs. 

At Rosenau in Upper Hungary, at Schonbach in 
Bohemia, and ait Hartenstein in Saxony, we meet 
with a cinnabar formation, which occurs in clay slate, 

even 
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tYen in cfilorite' titti^ and tatc; The chiniaJbav m 
t^hited with qHzit^f cak spat, ahd spany ilFonsti^i^i. 
also with c^6pi^ and iitoh pyrites, imn^-glance, antf 
iVbh mica. Thh is pi^Ublf th« t^lest of tiie dHh- 
habar formations. 

The formatidns of rc^jwr, of teaify and of a»>^, tt* 
Very numerous^ arid of very different ages. Tiit 'df^ 
laity partiicularly glance cohah and copper nickel^ zft of 
a very new formation. These metaliare frequently 

• 

found in transition and floetz recks, chiefly in Mafts-* 
feldy Tiurifigia, and Hesse. The whitit ore of oo-^ 
l>alt, which is found at Tunhaberg, and Los iti 
Sweden, and at Modum* iifi NoiVay, 'as well as *ftt 
other placesj is of an old foirmation, for it i» only 
fbund in bedV in prirfiitive rocks* 

The grey antimony ore is pf a mWdle age. I hare 
never seen it in the transition or floetz rocks, not 
atnong the oldest metallifeious formations. Arsenic 
pyrites is an' old production, but Of various ages; 
for it is found in cbmiderable quantity alottg with tin- 
6fe and lead glance, but in smaller quantity, with 
copiper pyrites and arsenical silver ore. The' iron for- 
rhations are indisputably the most numerous, and of 
almost every age ;* yet, in attending to their age, we 
can point out different principal formations. The mag' 
netic ironstone formation^ which occurs in primitive 

mountains> 



aioaotsaasy bat more partxcdarlj in primitive lixnef^ 
«l90^» «eems ta be the oldest formation of this metaL 
The fv^ ironstone formation is a great d/sal.new^r i^ 
that of A^irown and ifarry^ ironstone is still ne^er i;^ 
and the cky ironstone appears to be yet morerecenl:. 
Que of die newest is the day and magnetic uronstone,, 
whicb eccnr in rocks of the trap formation | and the 
SEew&st of all i» the tog iron ore. The formations 
ef iron fyrkes are almost innmnerable^ and are of 
eirery age, even te the latest period. The oldest! 
1«ins are the only ones that do not contain some of 
It. The different manganese iformations appear to be 
ef an intermediate zgb. The oldest transition rocks 
are most productive of metallic ores : c^ this kind 
are grey wacke, transition limestone v to which we 
ttiay add the oldest or first sandstoz^ formation. The 
newest limestone rocks, and alluvkl hills,. a^e as vn- 
productive of,^ as die oldest and intermediate ones are 
i^ch in, metals y and iron is the only metal which we 
f nd in them. It is only in some of the rocks of the 
eoal formation that we meet with some insignificant 
tlraces of lead glance and iron pyrites. With respect 
to the relative age of some fossils of the other classes 
which compose the substance of veins, it appears^ 
to me that felspar, schorl, topaz, and even beryl, 
are found in the oldest veins* Vein9> which contain,. 

in 
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In their substance, grey,. and green mrca^ ako zppwKt 
to me taJ>e vei^vanGienti . All jtjie^'^.calcarieotts fossito 
appea;r.to;.be ne,^er^ and of. these apatk^ and iw9f 
spar ara the; pld^. Heavy spar * is ne^er^ and 
per|^ap$L one of the newest substances which;. ^Ti? 
found' in veins. Perhaps quattz is the oldest of 1^0 > 
veinstones, and sometimes it seems to be .produced 
at all periods* The wacke and basak which anr 
found in veins are of very recent formation, . aii4'Se 
are coal and rock salt. It is very worthy of remark^ 
that, in the substance of the primitive rocksy wenenrer 
meet with the smallest trace of inflammable oti coaly 
matte;;r : it is only in the oldest of the rocks of posterkN^ 
formation that they begin, to make their appearance^ 
Roqk salt appears to be of a very late formation. > 

The whole of ^is subject requires to be treated of 
more at length,- What has been said on it ia ibia 
paragraph, must oi|lybe considered as a slight sketcfa^, 
from which it willappear how necessary an intimate 
acquaintance with the rocks is, to enable us to a^Cr 
quire a perfect and complete knowledge of the {<^ 
mation of veins. 

§77v . .., .* 

I shall now produce a few particular examples^ 
which will serve to give a more clear idea of thesft-i 

different 
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4tffer«nt ittetal fomiations^ wHcH^ have been formed: 
S(t^e$sittlfy 2tt'peribAs more orless i^mote ftom one 
aft6dier. To bd able to say sometMfig positive oir 
tMs difficult matter, and ^xrhich ' tteqttires much skill 
en the part of the observer, it will be nefcessaty W 
bear in mind what has already been said (§ 32.)t>ii 
^e'princtpal and'' distinctive character of veins ^ viz? 
on the analogy or resemblance bdtween the matters 
of ^ich ther^are composed, (veinstones, ores, flieir 
speeies and /varieties), and on the age of veins, as 
weH'ds that of beds. ; ' ■ '? 

Native ^^, among others, occurs in very different 
feftnations, and which have be^n produced at periKds 
very distant from one another. What difference' iSf 
there not between the native gold fDrmatioii fotmJ 
10 the beds of prinutive rocks, in gneiss, clay slate, 
and mica slate, at Ramingstem, Muerwinhelj Zillerthal^ 
a^d other places in the country of Btrasburg and Car^ 
niola^ and that formation found in veins in gre^ 
wacke rocks^ in the transition mountains of Transyl- 
vania, at Foeroespatak • TOii jiirkSania, and even iti 
sandstone rocks at Zalathna. At the last place, na- 
tive gold has also been found in semi-petrified wood, 
or rather in bituminated wood. The gold which is 
found at Edswal in Norway, at Aedelsdorf in Swe- 
den» differs little in point of age from that found in ' 

the 
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^di6 places mMlkined ^botiEr. TKeiMke-goidibttiid 
an veins in rocks ol detiite ted pa r |Jiy y y ^t StifetHfiA^ 
and Cremmix,'holi$ a middle sCaticinr between those 
Uittfe wMeh hi«ta%'tla. pangraidtbeM died a» the 
oldest and newest formations. We may ccMlsid^aa 
ihe newest gold fermation, that Twety which is 
found in a micaceous'and argiUtieediia isaiidttmiS'at: 
Ptremhi, not far from GMtha rine n h mr g. ^ ' 

Native silvery as well as the ores of this itkSiAf 
t»-of very various formations ; but i have not been 
able" to determine the relative age of the iSSBsteht 
silver formations with which we are acquainted;^ "'^ 

The comeoBS sSver ore appears to me f^4)d^the 
iiewest ofthe ores of this metal, for it is onlyflBund 
in the upper part of veins. - At Frankmierg^mlit^ 
siai^ 'we find Ain leaves of silver lying orer^^tnfac- 
tbhs. in treating of the difierent depots of veitliHhi 
ihe Freybe^g disdnet in Chapter X. I shall notice' the 
*difielrent silver forma&ins. ».' .cr^tii 

-We iipe already acqnainted with twenty dSS^teMi 
'^61'matito^ of kad.- i hlivd observed the fottewing, 
ind fiMind them tc be formations very dbtinct< item 
each other. ^ - ^ :..- - c. ...■ ; .^ ^ti^s^ 

"^'-t*' Lead gkffice^ mited with <;opper pyritei in 

•fltiartz. ' - 7. ot(iiiy 

Tliis 
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^nuTdhk^ «cus$.9l Mmerwittkfl, and I beUeve at Hmtz- 

^l|«ch m. the cowitry of Salsbourg. . , 

,^, ..In the first of tbese places it is in beds. 

^11 2« i>4ii^ ^iflwuT^ with small granular brown blende^ 

^jlkudiAlate spar. 

.^ ^t. occurs at Unvtrbofftes Gluck near BamumsgrMny 

J|iOt}.filP' ^om Sciwartzmkrg. 

It is wotked in the roof of a thick bed of lime- 

,i.yy^. L/utdglance^ rich in silver, with small granular 
j^^Wjn bl^de» and a little copper and iron pyrites 

in quarOk * 

.«ri . brisifottild at fformersdoffnex Geur. 
-qifAjUd^is {bund in a bed of clay slate> approaching 
tO! the nature oC chlorite slatc» 
i^iSimtgbmOi nch in silver, with a large pro- 
4p99tiQn <i£ Uadi blende, arsenic pyrites, and iron py- 
>ii|es I aometimes with a sn^all quantity of copper py« 
rites, more rarely sparry ironsfiidn* i in quarts, which 
'm\$oimcdmu accompanied with a litttle brown ^pai-. 
cjr This formation oocura in quantity in the mining 
jdistrict of Freyberg, and in other parts of the £rs- 
giUrgty and almost always in veins. 
-; |i| th^ loth chapter^ when treating of the mineral 
depot of Freyberg, I describe this formation as w^ll 
4a the 5 th, 6th, 7tb, 9th, loth following. 

T 5. Lead 



,;,.5^ Lead ^^ame^ ¥^ry. ^cb if^^.tthrfr^, with^ Ua^ 
blende, a very small quantity of arsepi^ pyrHas, ,vA 
iron pyrites \ xni^ quartz an4 brown ^sir*^,. } * 

This formation occui^ ^ery^ofleoLvbi the laiiii^^ 
district of Freybergy chiefly at Brand. It is found m 

veins. .. .. , ., 

. ^ 6* Lead glaacci rich in silver, with a. little blacfc 
blendcj common iron pyrites^ dark red silver ore, 
brittle silver ore, white silver ore, and pluipoaehSii- 
y|X ore ; in quartz, along with brown spar of r^ flesh 
r^d colour. 

I have hitherto only seen this formation u%«t}ie 
Freyberg district, chiefly in the neigbbouifaood of 
Brand, since which. I have met with it ^>K|pin- 
voigtsberg \ it occurs always in veins, /.^ 
, , ^e$e two formations taken together, are 
ed in the loth chapter, and designated as the second 
deppt of veins, in the. Freyberg, district* 

7. Lead glancty poor in ^ver, with a gre^t dedl^rf 
.ifqn pyritQS^ bla<;k blonde,. 4nd often ocbry red iron- 
stone \ in quartz, with greenish clay more Qr:.>l^ss 
„,fi|^^d with chlorite earth. 

^It occurs in many of the veins of Freyberg, chiefly 
m tbe fUstrict of, HaUbruck^^ , ^ 

S. Lead glance^ rich in silver,^ with yellow blei^de, 

. Pey 
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igref e^^-bf^i^ina^ccJhlttiolii^ii'on pryiifcs j iil'brcfwn 
tUftor alia ^Uzm:^ ■' ^" '■''''' '*'^ "■^''' 

It is {onni '^'SthstfMerg'ttiisii Masun, and ^ 
JEi^litt^Uj^petHtingaty.' " " ^ / • ' 

4t incurs in veins. 

9. Lead glance, poor in silver, with radiated iron 
j>y*ite8, rarely with a little brown blende ; in heavy 
sp^r, fluor ^^par, with sometimes a little cdc-spar 

1 5!hia*^otcurs* frequently in several places in Ab 
Erzgebirge in Saxony ; in Derbyshire in England'; 
ikztCinthrisham and GisJof^ in the province of Sch'o^ 
^nek^Bwe&tn. 
' ' Ms-ftt ail times found in veins. "^ 

10. Common lead f^anee and compact lead ghHttce^ 
, with si Httle black blende, iron pyrites, aiid ^siparry 
/ifonstone. ...... ^^ 

'• It occurs in some of the mvtttt in the di^trict'bf 
tf »#jpbe*gi in»veins. - / '- 

-i< This appears ^nie df the 'mos^ recent foftfia^hi df 

tea4^a{ic^« ■■'-'^•' •' ^' ^■- •'■*■'' *^* «-ack 

1 1 . Lead glance^ with a great deal 6f brown bl^tide 
MliiA^sparrf irenstone^'asmall prb|K>rtion of iron^py- 
rites, grey copper ore amfarlJttW topper pfyrkei^^ *fe 

^^ 9?hi3 formation is principally met with near Stras-- 



h9^in the Htm^ and alae^ 4» tiiei^efeoriniffkMNtw 
ledge» in the Upper Hartz, in the miiiet'Of Kt9mti$ 
Braunt LUie, and Zilla. it also ^ouB in ihe vattey^ 
of Xa^/i. In the Hartz it is fomti m wan i hv0im 

the'valley of the Lahn, in beds. >^ ".iVl 

iZs^JLiod ghrnr^ mixed wiUi a ^urg^ quan^tf^^eft 

bhttde rf a deep bmwm coknw | in ^i»ft9^ ' 'ni».t 
.Thb occurs at LtmAtnih9i m.iSm Hartz^- M/ioe 
13. Lead glofjce, with fine granular hlciide>'^::aii 

deepibmwA cdoiirf iion and copper pyvitts^r in 

qoartZfti' u.ijviio n- 

It is fouad io the Mammebhrg at Getlan . i r. >7 ? 
in a lying jnass. .1 imw-i ?i 

•^14. Lead glance^ with copper pyrites, inicaiC'-qittS^'i' 
Hiis is found in several of the mines of KlaastM 

znd ZeBirfel(i;y. H 

In veins. ' 

15. iimaJghwcti with a great d^l of ito^c/ired: 

silverore^i a' smaB proportion of bright Tad/l#i«rr> 

Qre>;JCDbate»^vasdrdaati«rarseiiicc| in ealc ^r. '■ '* 

It occurs frequently in the Hartz at jln4iffa^i^ 

itrgkfi': -^- - -' :■' • '^ -i * "^ ■ • - . . r > 

j6^rl4Mu/ ghnisit with calamine and sj^igreatdeaL'^; 

brown iron ochte. rmH.. . 

It 



4 

'kis^f^iil^i ill tgifiit^smky^ in therft)H:2 oioiHii* > 
tsitini^sioC^Qm^uiran Poland, at f3Viim;te in Ui4[N8r 
Sileaub and in ^ Ardftmcit. i: , 

M At tU HaHM in* lMfr> •^. ^ 

This formMicBi is the ncf^est of alU Ao^ weiiave 
deacribtd^* it nwer ocauB in: reins, tt4e2i$tin J&oun* 
f»in3 of cooaid^niUo hei^^t ; &r it appf9Dr& tbaAndiA' . 
^lution firaaiiriUch k was pHeecipitsHted»rhad aidiiet 
attained Ailu^ kveL 

1 7> .dlnai glmmti'm ywtj snudl qnantcty^iirerf poai 
in sUveff fiartlj disseminatedf and partly occurria^iat 
a coating) with copper fcjntn ^ in>C9ic >spdBiU( *' -> 

It sodcnetin^es joccurs in veins, ki ihc coal for* 
mation^^iaad in thin iaminse iit^ rents of the eoal 

It is found in different parts of diecoal minte nasi 
Dresden* ^< 

19iis*£irniation is very insignificantrill regarA ta its 
qi»a0lity$» but ^mety remarkable on a^cofmt ^ jt» itew^ 
ness. It has already been ?notieed'i»''l[he {npetsediicg^ 
nanMNKaOHu * ' ' ■ .s ■ 

Of these di<ierent formations of lead glance, &^^i 
are five whiph occur in the Hartz ; but it fc'vtty 
diffionk^ixi^^ jndfe^xaody* ^ th6#e formtk^ond) ^ w4ieil 
^ person has not himself seen the re^^kories w here 

they 
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silver, lead and cobalt; or with heavy spaf» calc spsr, 
and gyps. It is not common to find blende with 
copper pyrites. Cinnabar and the ores of mercury 
scarcely ever occur along wkh the ores of other me- 
tilSf with the exception of iroti ochte and inm py- 
riteS* I know but of four cxccptionft ttlfchts gv&cfal 
ruk I Tiz« iit MoirsfeU, where the cinnsd>ar n mand 
wkh a littte lead glancb ; at M$it:id Lamki^f, 
where it is joined with a small pro^erticn of* native 
sUver^ gfey copper ore^ malachite and copper tzuw ; 
at Schemnitz^ whei'e it is found with lotfd gtMW> 
black blende^ and copper pyrites \ and 9X R&tmoum 
Upper Hungary^ where it is joined ^xdth oo|ipi(Vi|i]^ 
rites, sfiarry ironstone and iron mica. '*' J^r 

t With respect to grtj manganese ore, I ham SMIrit 
joined otther with red ironstCKiey or with idatk itm^ 
etcme and heavy 6par. r j. : » 

The peculiarities which have been mcntiolied ioshis 
paragraplv'ttiay arise^ in part, from the proportion «f 
the constituent parts^ and partly from a greater' or 
less di^^ence in the time of the formation^ eitfact o£ 
<4faiise fossils which are excluded, or of those which 
occur together* > 

f79- 
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ti.qc "jtlj tit^'i- 7/i )ti (t.i^^' 11" :ii,Ci : :. ; Iji i. ,>■».•;, 

* 

It has been long observed, that certain ores aad 
fossUst wUcb'form the substance of vein6pi^e,^Q}]r 
J»ib^ Smuii in rocks of ;», pgrtiicofor hmd^ and^cqa- 
£>styicKly that these fossUs and ores do not occi^ri^ 
.^,mbet kiodsaC rock : thus a^lt^mm U v^x^ liw»d 
mqpmttii ^misAi nica slate, or tiiie <]|ther primUi^e 
mcka^ia like manner, we very rarely see M/ver^n 
.^vittt^eMSQCka.' The cause of this has hithertp^ been 
a|tsibi»tlidtto the immediate- influence, tof l^jrpgkt 
\b|i%'i99i)e depurate observation has shown not /Oirfy 
that there is no foundation for this, but. has even 
cosiftsaofeted it^ as shall be shown at f 90. n Obser«> 
(liittioo^: land ilfae new theory of veins, teach us^. that 
certain metals and fossils are of veryriaJd forma«^ 
:d0% ftod'idiat asthe soLutions from which Aef were 
lf>fod|un(|l^tdid^o(ixist at the pciiod af.iih0)£»vi|iafti^n 
(f>f r 'die tiiswer locks, ^ of ^ amsecpienire th^ /«o<ikl ,0pt 
'rfilfethe^centsdiat tods place<in them* i!Uertain.fos»ls 
^lanlYahQ^df newer hvauuon ^ and as .ihdf^sohiiians 
which furnished them stood at a low levels aadjdid 
Oiolr cover the older rocks, their precipitates could not 
enter into the fissures in them. It might also hap- 
pen, that, though certain mineral substances were 

V suspended 
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suspended in the general solution, that another for- 
mation could not take place^ because the fissures in 
the rocks were already filled up. 

}8o. 

A long period of time unquestionably elapsed be«^ 
ftte the principal formations of certain ores and foe* 
sils were completed : during this period, not only the. 
already existing fissures were filled up, but even new * 
rents took place, and were filled up with the same 
or nearly the same solution. In consequence of this>. 
we find several particular formations of veins,, which 
appear like so many subdivisions of the principal one t 
these veins, in traversing those that are older, though 
of the same principal formation, discover to us a. 
newer formation. All these veins of a particular for*: 
mation, belonging, however, to a principal forma?* 
tion, always traverse all the veins of the principal and 
older formation^ and in their turn are traversed by alL 
the veins of a principal formation nvhich happens to be (f 
newer date. I have remarked this to be the case with 
the veins of the Freyberg district^ as well as of other 
places. 
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Before concluding, I must observe, that the sub- 
stance of veins already existing, may, in process of 
time, have experienced certain changes and altera- 
ti^is 4 and this will be found to have actually hap 
pened in many places. The substance of a vein 
(or only one of the fossils which compose it), may 
have been entirely decomposed, or its cofnposition 
may have been changed by the addition or subtrac- 
tion of one of its constituent parts ; and one fossil 
may in this way have been transformed into another. 
A similar change may have been produced either by 
a solution which may have been introduced into a 
vein through an opening that existed in it i or by the 
action of the atmosphere which penetrated to it ; or 
by water which had filtrated through the earth and 
rock composing the mountain. In the -first of these 
cases, it is a difficult matter to ascertain and distin- 
guish the change produced by a new formation which 
has been joined and intermixed with an older. In 
the latter case, (viz. of infiltration), which could 
only happen in the vein, to a small depth below the 
surface of the ground, it may have been the cause 
of a new production of ores* 

After 
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After tbe remarks which hate been made, it 
he supposed that such truismiitatioas and transfor- 
mations ought to be Tery rare, which b really the 
case ; they only prodnce odires and metalfic oxides, 
Tery rarely native metals (copper iwffmwi alone ex* 
cepted), never ores properly so called* Amoi^ earthy 
fosdlsy flnor ^ar seems susceptible of sndi a decom- 
fontion, wincn it seems sometHnes to aave mnes> 
gone* The stalactites which are sometimes found 
in mines, are proofs of the decomposition of cak 
spar, brown spar, and of scxne ores. 
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A llBORT RSrUTATION OF THE AKCIENT TnORIES OF TffiB 
(' ., FORMATION Ojr VEIlliS. 



§82. 

In the second chapter of this treatise, I have given 
an historic sketch of the ancient theories of the for« 
mation of veins, without adverting to the objections 
which might be brought against them ; conceiving 
that they would fall of themselves, and be complete- 
ly refuted by the exposition and proofs of my new 
theory, as well as by my answers to the objections 
which have been, or may be, urged against it : in 
-diis way I have avoided much delay. But as there 
are several things to be said against these old hypo- 
theses that I have not had occason to notice, which 
evince and place in a clear light the falsity of these 
theories, I shall subject them to a new examination 

and 
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and consideration. All the hypotibese^ which l^ve 
been treated of in the second chapter, are ^ijtiher 
wholely or in part erroneous, and may be comprised 
under four principal theories. 

{a.) Veins have been produced at the same time 
as the terrestrial globe (§ 7. 11.). 

{b.) Veins, and their branchings, are to be coo* 
^idered as the branchies and twigs of an immensie 
trunk, which exists in the interior of the globe 

(§ 16.). 

(r.) Veins were fissures which have since been 
filled up by degrees with mineral matters (§ 7. 9. 13. 
15. 17. 18. 19. 20. 22. 23. 25.). 

(rf.) The matter of veins is neither more nor less 
than the substance of the rocks, which nature, has 
ch^inged and transmuted by the action of certain solr 
vents which have been introduced into small fissures 

(§ 14.. 2 1. 24.)- * 

With respect to.tjie old opinion, which attribvitep 
to the sun and planets an influence on veins, this,,;^^^ 
well as the virgula divinatoria, belongs to the mystic 
astrology of ancient times, and the system of efflu^ 
via : it is so inconsistent, so incoherent, so superstar 
tious, and has so long since been committed to qIv 
livion, tl^at it does not deserve the name of a theo^ 



Tjr, far less a tefutation : indeed it hardly ought to be 
named. 

The first opimon, viz. that which ascribes to vein* 
an origin as ancient as that of the rocks in which 
they occur, or that they were formed at the same 
tim^^ was styled by Agricola thfe opinion of the vul- 
gar V but it has been since brought forward and sup- 
ported by Stahl and Juncker. Its refutation is ren<« 
dered complete by the following obser\'atioh ; viz. 
that in the mass of rocks that are evidently of new 
formation, we find veins which present the same pe- 
culiarities arid phenomena that othets do : for ex- 
ample, we find true veins in rocks of the coal forma- 
tion, in those rocks containing beds of bitumihsited 
wood, and, in general, in those rocks which ri6t only, 
by the numerous petrifactions of the vegetable and 
animal kingdoms which they contain, but by their 
stratification, are evidently shown to be of tii^w fdr- 
matioBf, and to haye been formed by a succession of 
precipitates, produced from a vast solution, and ar- 
ranged above one another. If the mountains which 
codtain these veins were not formed until a consider- 
able time after the existence of our globe, the veins 
which are contained in them must, of necessity, be 

muck 



ilueh kse antient dnn the fbcto wfaich^bey irartrM^ 
Bat further, if, a»ani)b6enr«(Magfee,'yelns whicboc^ 
cur in the primitive rocte have the same peculiaritie^df 
Btmcture and posicinn as' these that are found in'xt>oks 
of newer formation; it is^vidOQt dotfaoih th^<one<9inl 
the other ^ust have the same origin. Finally, if the 
stratification and the nature of the rocks of the most 
indent mountains eilubit aa origin similauiD that of 
the iici^Mcer formations \ these primitive mmmtMs 
must have been formed successively and hy4e||ie8S| 
and the veins which th^ eontain must consequeocif 
be of still newer formation ; so that these veins, and, 
for a stronger reason, those also which occur in the 
newest rocks, must have been formed after the crea- 
tion of^ th^: glpbe,; 4uring the term of its ^^steace, 
and during those revolutions which it has Mcoessive** 
ly tmdergone. 

This opinion, which ascribes to veins an origin ;its 
ancient as tbat.gf the-globe* is al«o contradicted thy 
the obseiv^iona which show- that veins areof -^diiei^ 
ent ages with respect to one another, as well as with 
le^^ct to the rocks in which they are enclosed. It 
IS • also known that veins contaia su^taacc^ mikdi 
evidently show a recent origin ; these are WvtvtSitd 
masses or rolled pieces, fragments of the rock or 
substance of the veins, and petrifactions. Farther, 

we 



vft^huonr, dnt ntw joent^ -^fer foimed from time t# 
tiiiic<9ithat they sure foffnoed ^en in our dme j tfaic 
diesfiirents are by degrees filled up i and tbat there 
^nre fom^d ia them substances perfectly the same as 
dmse containediii other ydfis.''^ 



t ^ 
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- llhe second ii]^x)the$is9 that of Lehman^ which 
cmsiders veins as the branches and twigs of an im- 
jBcnietniftk of mineral matter contained in the in« 
jimor jof the gldbe, of consequence ascribes tbc ori-* 
" X gin 



* I find that Dr John Junker treats of the formation 
«f ■< oiei aid gictsllifeiaui rdns^ in the second ch^ter of 
his History of the Old Theoiy of Veina, of which I omitted 
to make mention in the proper place. This zealous follower 
of Becher and Stahl treats of this subject in the second 
put of Us complete Treatise of Chemistry, (translated 
Sr^Oftithe Latin into Genaan, 4U>. Halle 1750)9 and very 
particularly in the 3^ section, which is written on metals 
in general. This work ought to be read hj all who are 
desirous of studying the literary history of veins, and of 
beoeming aequakited with the sangular opimons wUeh then 
provsiiled, ^pt on^ on this subject, but on others of a dif- 
ferent nature. 

junker was a great collector of facts in chemistiy in 
general, as well as on tfab subject in particular. 
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gin effvekis to^aovt tAin^^etsakon^^t QiPgs^ ^m(nr 
tttnt. • • Such 'AAihypolibe^is mty h^i tk^ 99BCt ^,t^ 
dnBEins'of a man who has never beheld the intwor 
stnictiuBe of a atfMiAtaiB,^ but caa iA«ver be admkt^ 

bjr nsKinero and experienoed geogno6l8; .igi?.tb?]F JPNP9!F» 
that Temsi in proportion as they sink deepj b^qf;Ke 
narroW) -and at last terminate in wedges ($ 4^^r>.Q|n 
tnoAi^ we havr^as yet, only reached the h>wer4^re- 
mtty^cf small 'veinsy or of such as are of, mg^ffM^ 
size; and if we have not yet found the ei*r4q»filws 
of large veins, it is" by reason of their great si^e^ ^pnI , 
that they sink to a depth greater than what our la- 
bours have yet been able to follow. But the perfect 
TestraUance which in every respect we isee between 
^{largnr.tmsy Aodr those of less magnitude, per- 
mits^t^fr.-to c&cHiciluKley by analogy, that the former ^r- 
minate pcedscjy in the same manner as the latter : 
what on^tiK) iconfirm us in this opinion, is, that 
most of the large veins become narrower ait s^ great* 
:^de]|itllifi 13iii.cofiltEadic(» entirely the pretended com- 
munication supposed iby Xielunan to ecpst betiV/een 
^^mnseacjLd^dicinteriiinrof theiglobei;:.i . . , 

iiqIi:igi<^be8ides,-> impossible to conceive that a Idnd 
of vegetation can take plaice^ which shall traverse. ;^e 
soiid amd compact substance of . a rock. Natu|r|9, 90- 
"' " ■■ ■ •-■- ^■'■'^-' '- •■■■- . .; . .:. t: ,.. where 



^fftm^ fie^mts %iff fitct^^trkidh hear mreA ^ mint t& 
ifknt r^sKMklik^ctf^a nMs^ '^fi^fomHiidn ? 'Cm^ the fom^ 
tfttifyi what ij«^e "see'in veine is a perfect eontoradic* 
tibd^fli tM^ hfpifth^s;' iTtfiedlMHMriO) t(Ae mof iurge 
ifg^f^tit^ix^Mt had toM mri^^ the end of the last 
paragraph on the subject of rounded masses, the 
fragments of rocks, petrifactions, &c. found in veins. 
^Hkis^dpihibn of Lehman on the fonnatloiv of neins 
^l^^ord very weU with that of som^ modem phi- 
Ib^h^rs, who regard our globe as an organized be- 
^ttog (ati animal of an extraordinary size^i. * ' > r) 

§85- 

T!he third hypothesis, which has more the form 
of a theory than that I have ju^trefuted, has many 
partisan!^: it contains twe^'prrncif^^ptopaskidiia*- , 

I, The spaces which vein^ occupy,* are mdung 
tlse but fissures which have been produced in the in- 
terior of rocks^ >'^ ->^i*>' I > . i«Ui 
- 'a. TlKE^se fissures' have >b0en^'4ifterw«lrdi fiUed^up 
widi the substance of the vem; 

I not only admit the first of these propositions^ 
but I think the proofs which Jiave -^biBeiidgiveiii put 
'tfie'^diattielr beyohd'die possibiiity>of a doubt. I 
think (in $ 29. 39. 40^ 53. 57.), I have assipied^ in a 
more particular and exact manner than any one, the 

causes 
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ctusea^hich innroF-pnidUceck iiife$^irwthi (saoetiiiM 
tbmis /ascribe > <|liei» origuiv tipr drying .«id .^etidH 
quakes). -,? '.- 

The ^coni* P9ff>9tkkw» t»ken genemtty^ a«4 i» 
tbe mariiiof' it 4» beve capfeeaedt iiocardb f«rfQfGi% 
with my theory ^ but the opinions diflfer ae to tlie 
mode in which die rents^have been filled : these dif- 
fecwces ofi^opimon oonstttute as* maoy'^iflRntibt 
branches <Mr su)>divi9ions ot the theory $ they^jilfedifrbr 
fer very essentially from miney and I coasidiBflritiicitt^ 
all equally erroneous and inaccurate. Tbe foUowiog 
are the subdivisions of this third Aeory. i ^ 

(49.) The spaces which veins occupy have be«o 6Uh' 
ed>duistng iktn^klugt (mentioned by JMioses^/ifritilr^r 
earlier and Jtony. natter. ; >:uoy/o ^t.-^i 

;(^^ TV substance of veins has been iforpaoedJ^jr 
miaml substancea wriitdb have been, caraed idoog^^ 
by 4he watersi wj»di^ after . having iiaversed tbft!* 
rocfcs^ have entered the fissoits^ and dbece deposifcoi^ 
theAe:aid>s1aiKes ( ihe leohahtiima iudsiiig from tfaetv 
boa99» of. the earthy aiottngTUpoaisuckaf-^faese matm^ r.' 
rials^aa were fit for suck a* tinmuimkatiai^ iiave . cen^i 1 
veitedrlhemiintb (Mres^ n-ju* ^ixw :»? .'r- m. j^ fov^dnii/." 

(r.) t!I3ie substanee of; < venis^ : has been formed hf f 
depo^ion^ and precipitates produced by the i waters^ 
which^ hsmx^ penetrated to ^e Jieart of the rod^^ 

there 



A«c disioivdl and'ctfriod ^alMgimtli «]Mfttifft»tbtt 
Teita^ the sid>sUii6ef of Tcuistonef fmd ofe^wUcii 

are now found existing in locks. " ^iuu^ 

I fkall tKJw state tlie obyectknsuMMdi msf be 

•i;^ ^^siuM^eack of these dieomsindWicl^ -^c 



UO\rsi\' . 500. . r -. >- -./■ »t)0« 

'Bift fitet opkuofi was embraced by StaU, but h» 
beeiDsilKf abandoned by ahnost alt the world ($ Uilfi 
According to it, die substance of Teins is to foe regardt; 
cd as » 'precipitate arising from a general inundadon^ 
whidi has been but of short duration, such as the uni* 
▼ersal ddnge. This opiiiion falb of itself^ when we 
take into coittideratioa not only the'inteitoal>siMic«^ 
ture ol teins, which shews tIieiit'to>liaiM^beeirfo»ifl^ 
ed %f ^dBj^rees, and to hate arisen ^ ffott^ 'a ^^itadodl 
solution,, but also the markisd variety of tfaeii9i#lib^' 
staiide % this variety^ joined to die odier pwntiafitlee' 
wUcb^veins exhibit, proves them to have foeeii<fogm^ 
ed at d M BateiM tepodha^. Tcry iMBotetfinmi oordiotbMri 
It amf be Mted aa a ^faidierurii^ection to dds^hyf^ 
diesis, tfaatdatfaerpnnHdve^maUitfaum^ we see^v Ifeakp' 
number of veins filled with fxagmeotao^lrocksi'^birfl^ 
in ttfher jdfliCes)eoiistkut^«nKultaiimf ef^iiewerl^^^ 
doB^?a «isitluastatti:6*t]«^hich^^o«^^diat*th^' CM^ 
iMamae of ^le fnoducti^n «f ^in^h«# beM^il Idngf 

as 
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Mllidt^ *die ftKhn^tioA of roOis thethselVes. Froitt 
hence it follows, 'not tMilfthbt di^''dtlrai&n oftBi^ 
ddttge was a great deal too short for forming the 
8id>8tances of veins, and that it is a very trifling pe- 
riod compared with what was requisite ; but also 
tb^t veins would neither present that uhifii¥mH!f> 
nor the structure which we observe iiti theitt^' if di^ 
bad been formed from a mechanical adhitioh^^MiBifiK 
muse be supposed in admitting the hypoQi^^ii^^ 
Stahl. ' ' ''^ '""^' 

-^'H* seccMid subdivtsion of the thii'd ibeoryj^'is'the 
o^JAdSbh^^ 4t6se%h6 consider the m^^bOiic "m^ttllM 
feuM'Uft^ein^ tobssve been produced hftnUMtitn^ 
nelHfr'exhalatiM^ ekerting^-an influence on tbeeurtKy 
ahd^^stohy substances akeady existit^ in ^MttSj l^d 
which were fitted for this transmutation. Thi^'Ky^ 
pMicI^!^, flfstprbposed by Becber {§ ib:), and ^c^t- 
ia by'^Hehckel ahd s^eral o&ers, is combated by'flfe 
jRSffldwlhg^facts. ' We?'Aj not find in any ^of otiif«Aife» 
l!ltfe4<^kft ttace of ^%«^btettte<^ e:Atik^Abn.^^'^r¥tt 
pdMcki^^tiA fdrmof cMS^ fotind^bi ^yinsi'tlhoW^eBi 
tohi^'hid tfie same 'Otighi as t*fe^ vehistoiiesP ^55(8 
cfeflce dftraps'/ Jformetly cbhridtt:ed^a^il«taBic^r«i 
seiiil;ftt'^h^tibtis>>^2»^ now a!df6fertifatea"to b^^'^t 

least 



r^u^ity,pf order ^ po^^l^i^i which ores ol^fVB 
in fegf«4 ^ Ae veipstpuje9, jL^j^oji^^l^iiqiai^y^afbl 
s]^^ qontettl; «ay3elf with objserjfj^g, /th^rfei^e cfr 
t^.$e)eii.xn veins druses lined with orfstajs (^ a large 
sizf) whose superior part was covered with oteis and 
iMJmtonies^ lyxog oyer one another: $hH9r^^<PQ9^ 
^Hb^^vid^mtly ^ws them to be deposi^ions^^^oqiiii^ 
from above ; and that it is impossible that this iSJI^ 
nomenon could have been produced by exhala- 
tions. 

.. In thQ cabinet of minerals belonging ^^th^ ?^de-> 
»;^y-p£^i»fV^g, there is a very.%ie;.w4 iHsUgiifG 
tfi^^«^g (jnise.of calc-spar, &hwq4 \^fBVW^^u^ 
Q9lciSf2XiQd onextf the sidas.^ Nvit^^iiaf^ ,aj[|t^^ 
sate layei^spf quartz, kadgjUnc%tw4<r^p;«Qr4rSRr 

'.,!Xbe ores fi^rmed in the beds.pf 4P0iMAt84^jeqc(^}g4fi 
ea^lf, all* idea , of. tbeir lig^matitHi hj-.mw^l fi^ 
fj^^fi^tionst pr a tind pf^ subKn^ai^ne^.T^ 
aifinev^f^esMb^ult^ly ,t^f).£SM^ witl^^seiiw^ 
W^T^4if^ey.4ur^ an^l^ged ?^ diaposisd ia^jhe 3a»^ 
ijffqmer^V?rn^^vaaa*vci^rWl4ffc denotes, (thje«i,^ 
hjff^^:^^\ff^i^gp,i^^^^ i^owJtfAS. unpps- 

fj^h^^^ 5?PJ«W(?i }^W thss^vore^ coiiM, hmfi^ ^qp prow 
'. {s^, duced 
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duced in the beds by exhalations. In .^ j|o« unU be 
found two farther objections against thia hjf9» 
diesis. 

. > 1 1.-' 

I shally in $ 90. refute die system of tfaooe who 
consider the substance of veins as a piee^pitate foiiii» 
ed from the watei^, vhich had penetated ihrongii 
the rocks into those spaces which are now 
by i^ms» I confine myself to that chemical 
ty ascribed to certain earthy or stony s u barinces 
posing yeinsy a property which is considered at* 
cessary to die formation of metalsyUidf ia virtue; of 
whicbf diese substancea receive and fix iSm pffteeii 
ed genefcathre eahatotions> so that they atfve beikas 
a chemicd base^ and constituent part^ in die 
tionof metaki in short, diey are what hafte 
catted the matrices of metals. This chemi 
ty bctwecft eardia €x stones, and die metals ieeadja 
die same veint ia nowhere confirmed eidier bffosso 
tiee and convinci»|f observations, or by eaqperiaiMta 
HHide in our ebbovatoriea; oa die ceotraey, we sen 
mark a perfect uniformity of position and foemifin 
the metallic substances which are found in the saaM 
vein. No conclusion can be drawn from such and 
such metals being found widi sudi and such stones* 

Wo 



We might with as much tcMtf'infeti thaH the tneloA 
i^ll^d matrix et ihe sloiie» is it wa6 fonnerly daid 
that the stone was the matrix of the metal. This 
ancient doctrine of the matrices of metals is an ad- 
ditional proof, that when an opinion is once adoptedr 
a(|MnriM thinks he ^an obsenr^j' in «Tery pan of tit, 
fWofs, %y€ii Mt 6nly have no ^ebiion to k, hstt 
eiWifVore^te contrary. Sach modes of obeerfing' 
aMt'jmgiilttfly pTtjtfdicial to the advanceibentvtf' sek^ 
emm^mid Wtf mifoitmiately see but tno many tastaaccir 
oiilh6rlaidHMr-a*4ays4 All- this theory of the ttaM^' 
moe» of vietalt (which has been tbe cause of regardtag; 
▼eino ^dirv|mdocod> by die traMmute^ioa of liic'tobw 
sMiee of tkn sock), losts upon twQ pretended pwpo^ 
»tiMo-in^Aietniirfy,'iiohidi ateiMi^'lMsrni^lMdbrvvrar 
i iiaiu ly*. ^ geneittU y t^ceWtcbt^i-no;/ thtti'dwafaitavi^ 
ottHipa icd ol Mrths^ paillpnoi^tttetalK»¥^aiid"JtlHli> 
ten^eiiBplft ttttfas^ not mittlUo, mocaliriaBif bewita 
ictiiif<b fi i *,' > :Thi» last piopoiitiqtranMr fmiiJii 
ott an i«9qpeiiae&t of ' Btcfaei^Or «iO'C«leiiio^ 
ioitgtBAtfuitj '4siy whidi if = fiEMiil'-^imity^'o£**iMiir* 
obiatind iif ^imluttgr Md dtstittng limaoHloil 
oHMiditiMiifouAdwtbndEi.^^ > ^.. <;,»:» 

-^Mif ic-u? i>n6 r.;)ii-' ii?i^' ^::.*- ^' .•. liii j.j5«3 fi^j;. 
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. On thi^ Aubj^ot of lerinematiopsio^icli.t$f^mft ^^ 
ih^TB pretend to be continually gobg on in the intj^x 
rior qf rocks^ (an opinnm first. d9li]i(ei;e4^ by Ii$^el> 
^ f^ as I know)) I cannot help reBs^rkiog^ thaj^ yg§ 
da^fiot tee the smallest trace of siich efiec^^^r pk»r 
iiQmeoa iasifthe interior of rocks^'nor even in minemt 
fcpositoriesy provided these repositories are shitfi ft9i^ 
h»te;i)o leommunicatton with the .aUnotphm^ P^*^ 
Should the^efflorescence anddeciraakpositioii Qf^yaritfit 
boftaken for such a fermentation, which^ howeverj^np* 
fea9Ttd(iiierito.be very .diSereat^. I would replf, that 
SMoh andeouDfosi^caiiid peoulior to iron pyrites atones 
&E the effloMficencewfaich is sometimes observed ^ia 
otfaet cvarieties/of pyrites, only happens in those that 
^oittaia^ foroportion of martial pyrites* 2. All the 
tnndbiof: pj^ates are not liable to this efflorescenucM 
onljrifflJh&xihepatie, radiated, and; such o^r^j 9ii 
Cftoej^neat^a ^llieBe- varieties. .3^ Every kind of py« 
ntea,i^oren that which h most susceptible of tbi^ 
efflorescence, does not undergo it in close plaeefi, 
sohoh; as -mineral repositories commonly are, but 
only when exposed to the contact 9f atmospheric 
aitv' and I chiefly to the ,altemajtion of dry|ias% find 

humidity, 
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iramidity, cold and heat. Hie heaps of rubbish 
jbroiigbt out of the mines (Halden) containing py- 
rites, emit a strong smell when exposed in the open 
«ir Cb the rays of the sun ^hen very worm : if' the 
decomposition yrzs eficcted as easily in the mtetiot 
of rocks, would not our organs of smelling be affect- 
M in a simiiar manner in dose places, such as mine- 
tUl 'repositories; this however never happens, or at 
least very rarely even in veins which abound with 
{^tes. ■■''-■''■ 

• i have likewise found, that what has been saidrtof 
^to^great heat observable in mines of pyrites isto^ 
tflMy void'of foundation. In winter, the air in^ mines 
i^^i without doubt, warmer than the atmosphezcr; ^ic 
mayi' however, happen that scane nonea' and rigafc- 
leries^ where there is not a fi^ee cinculatton of aii^ 
cttiy be warmed more than others 'bj^tbe^t^rbBttfi 
add the heat ef diieir lamps. But with fegaift^to 
niii^sof pyrites, of which diere are:; gveai xxambtffsi 
ait i^yberg, I have never remarked' tMrtempem^i. 
ture to be higher than tbat'^ odkcies; ereftan t|b^ 
pjrrites mines of Catharina at RssfkaUf^aid Sta^i-^tfuir 
at^€Vvti//, I wa» not able to observe the heatwfaiah 
iKad been mentioned to me, and which i was anxfaMit 
to discover. -t . 

Thirty years experience and observation have fully 

convinced 
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comrineedrine of the little sriiance to be placed on iht 
sigrts of ther existence of metallic veins: accoxxliiig; 
to the ancientSy these were, c 

(ji.) Igneous meteors^ seen in diose places whetft 

▼einsxjrop out. c >. 

V (K) The celerity with which snow melts. :« 

(jc.) The diminutiTO size and sickly appearance itf 
plants and trees growing on mountains which corv* 
tain metais* 

Our ancestors were much inclined to believf^ 
things^ which we now*ardays do not credit^ an4 
scarcely ever speak of% Such pretended appearanc<Mi 
Itave yielded to real knowledge. We must exctt$? 
ihcm, for having believed and admitted things (re« 
spectkig the formation of veins and minerals)^ which 
tallied with the theories of their time. They wished 
to appear to their cotemporaries as persons possesi^ing 
expi^ience and knowledge. If this was neither caiw 
did nor proper for philosophersj it shows at leas( 
^t they valued the theory and experiei^ice of Mrhid^ 
t^bey voluntarily made a display. 

A great many naturalists consider the substance of 
veins, (ores as well as veinstones), to have been 
formed, or rather deposited from water, which, pas* 

sing 






Mgindivougli tile substance of rocks^ tUstcftved ocfi^ 
^OtfODeafcdhy mid metallic sidistances with whidb tlicf 
became charged, and carried themalM^ with them 
into the cavities now filled by veins where tbcy were 
deposited. To this theory, I object, >i*< That tilt 
substance of veins (chemically speabing)^ is geneccdly 
tf anattiye verydifierent from that of the rock ia 
wUch they oceilr.' 2. That in one and the same 
mountain we find veins, which, though interwovea^ 
09^ of very different nature. 3, On the contrary, 
it often "bM^pens that veins of tiie samenatiMPe'BXQ 
found in <fDcks of a very difierent kind.* For;«i4Pi 
ftittplei in our mountains of gneiss, ainong die sne* 
talliferous veins, we often find veins of bvownrspar 
br heavy epar. Uov great is the dtfierenoe beti^een 
ifce naturc-of these minerab and gneiss iP> and 'fotv^ 
stronger reason, what a diflerenceiv'tbeosMBOCrxbes 
tween gneiss and metallic oms 1 farther, in^Deriiyv 
fifaire^ all the veins which occur in i^i&imsitoMIs 
rocks of newer formation, consist of be^ry spiur oii^ 
fiuor spar ; in the limestone focki'of 'Am^^M^ facavif 
spar is the only kind of veinstone which occurs. We 
will hardly meet with any place where we shall find^ 
m to remarkable a manner a» in tike Freyberg district, 

* 

in' assexttblage of veins composed of several dtfiefsat 
inalefiaisr in one kind of sock,- ond^evmiii'tbe sumt 

kind 



kiifdW^Wiintt^; ^ Wc tWtfiie fed, lying iltetti* lb •Ute 
m&4i^ if(^4^ df ' 4qH^%/ of hek^ «{>ar^<'of ^ he«1^ 
Md Aibr "^l^t)^^, df Maricr; and th«M >nSiM dft^tt 
e«(Mteitt|^ •' 'W« iK^il^^i ^ the tenth N^^r, that 
tij^ dfes^'tSblitikined' in these veint-^e almost^ ni^VO^ 
Tious in their nature as the veinstones. - Wo^ii^ik 
poiilbte* Am due and die same mounuhsiy one «Mdf^ 
iilttte kind i«f ^rocfr, ffor in almost the whok Mcou-iitty 
lire itei^nbthihg but gneiss), could have fumidi«d^<ttdi 
«* vtitiety of diffevent formations : these formations ^re 
iodMfd cMtained in veins that have difl^ip^m-^tfecti 
tiMS).. kv^ they mosdy all join together^ sm4 xt^imof 
consequence have been filled by the same canals^^ 
infiltration). ' . -^ H > , 

When in oine and ibt same momitain,- in ond'^d 
the same kind of ^tock^ thtee veins cross, one M^/ASch 
eontaons ksaty^spar, the other quartz,- and thethkd 
bsMn^apaT) {4irbidi is bjr no means a rare oceurrenee 
in diis district); how, in this case, I would ask, 
where these 'three veins have the same canal^ 
is it possible, that water could have taken up 
h^ty spar to be deposited in one vein, that 'in 
thesame < rock it sbovUd only have been impregnated^ 
with quartz to be deposited in the second vein, and 
and brown spar for the third. At Ehretfriedersdoff^ 
in the same place, there are veins of silver and of 

tin. 



^ which hx^ a iiSmq^t xlirectioprfa|i4^^ck$af 
l^Wgi I ask, in the same rock csa wateir be^ioj^^ 
^ i«rith particles of silver to be carried ^^o <m^ 
vein, asd'Vith particles of tmto.be conveyed into, 
anodker ? Is it possible to. conceive .that^s ifaaUy 
ean happen? p> r 

)>^With respect to the existence rf ^m and the S4m^ 
fnmatkn rf wins in rocks of different naSure8> I bm^ 
to obseme, that the oldest lead glance formation i% 
ijiis country (which connsts.of lead glance, bia^kcr 
blende, arsemc. pyrites, ropper pyrites,, iron pyril«9,i 
<|aartz, and a« Bsoill quantity of brown spar), ocr 

At Freybierg, in rocks of ^w/^ (♦ - 

< rNear Mohom, in rocks oipoffbyry^ and 
t Near Mintzig, in rocks of clay slate* 
f. In like manner, the lead glance formation, poor in, 
sibrer, and containing heavy spar and fluor spar7X>c« 
curs, .1 a. 

.? Near Frcy berg, in rocks of gneiss^ and i ,31 /e^- 
^ At Derbyshire in England, in limestone.rocks. s-, 
.t This circumstance, of the; existence of a vein Sogt'^i 
mation in rocks that are, chemically speaking, of difi^ 
ferent natures,, evidently showsr that the rocks of ar 
mountain have nq influence upon these formations. > 
f Tb« falsity of the theory which we havevjust been. 

attacking 
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attacldsig^n. this ptnigraph^. is BUll^Unhtr dccmspi- 
strsted bythe^intemalMStrocture/Of veias. * Veinf, 
as has already beenr said, 'are composed of layers^ pa- 
icdldto) .their tides ) crystals^ onNlJtiieit'^tmjitfeSdid^ 
silMrclealAy that* the eaiemal layeis have be^jftrst 
formed : now, had veins been formed by intei^ilf^ 
filtratmisf these first layers must have shut nxi^^^ 
cqpeiiings of these pretended canals ^ is /this ^^^^ 
entrance of all new mattec nokim has«!»been obstMot- 
cadi and the formation of the vein stoptti v <^'-» ui><u«> 
Wroiay still farthor observe^ dbas cke^ ciccukHfem 
fif the wacete, • wbich> tl^ hypotbesist neocesarfiyQr¥*> 
quires, could never take place in those parts of ^veiMs 
and their branches which are bdow theievel'isf «the 
foot ofmountsinsi.'Skrther, inth&open'rencslaiidWSitt- 
sures of veins fotuid in msnes^ there ofienP is yig(reat 
deal of mcMstttte ^'irnt that in a compact ro^iivrfei&^h 
kiittierenc/. chiefly ^udven the strata «ft^ hixri^on^ 
die rock is often very 417* to the great prejadice'^ 
idle miners, who are driving galleries acrc^s'* thein. 
^gain^ the waters^ which having penetrated^ifeftoth^ 
jrOQks, dissolved and cirri^ with theitf^^ mlSigt^ 
^antky of efi^rthy and Stony matter necessary tdt'^ 
^formation of such a number of - veins ^as are fbilfid 
close together at Freyberg, or of the large vefti^^ 
the 'Hartz, ought to have left considerable open empty 

spaces 



4paoe$ itt^ttbeforocks, whtQb» homneverV' itncssbere to 
Jn^iee^n. xiBt8ide$, in thos^pirtsofrthettDcUs fttajdi- 
4tai|ce iiPQft reins and m«tafitc bedsp Y^ftdbjunet find 
,l^i]«Mlj'tiicKeaticttfof .meiSKHk 8tt]Miiiist^ii£:)iwe ea^ 
]««|^f»> few ins^i&caBt paiuclsftr ofiiirfiifc^.^iFittaUy, 
weicMijr^ject ta this theory^ tiut i£ thiet.wftt^ft wludi 
]»t|nre»{i(itotedv duTQUgh the.rotica basre ^moteedi a 
jt^sii^quiuits«]|of meuUic matter^ aaUbecomt irluurgfid 
.'wsMlcr^it^ tiio iBMtfsc which :&iw8 irom mdtaHsci^vietns^ 
ought to canrjTi along with it a qttaattt^^of metaJUc 
/paitijQ}e9|'>idbi(:K however^ does iiot:.oc«tnri!ev<ML in 
thote ooMtfies^iKhidi. contain the gfeatcstsuirirtr ipf 
#pjj^t.^ tuch w^er rarely contains a small pro^povticin 
oftiw^4ita9Cft •rer asf partkles dFocfSpBr^imeror 
aitrlar^ ltftf(^i tio^caincv irobait^tiierciivjif arsenic, ifcif. 
y^^bie »0h««mttoafi nrhkhy in. tfaiti:psca^ph,efanB 
b«Brwiwdoion)Cert3goa districtii jariwhiehiweffiaii veins 
oe^one^cMothcSy e>cb>;oonfttima|g^20cea>o£idifieijeQt 
/qafture^ as well as on the mhetmetioaito thr^^nait 
of infiltiration I^ ishe first UftrsKif $tti&siori|ieil«Sh 
jmediately Qn jimr walls, m»Y t>e . 4»|<iaUfi urg^ as 
(Aj/tcm^&AgmH ^. tl^NMry rented; est $ft7» which 
theory aserihes thetCormaliciir^ yi^ioa ^id oi^s tp 
metallic; exhalations arinag^ iiom;dia interior toCt tht 
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>/It vemains foe me now, to examine and re&»te iSim 
feuith theory oft the formation of Tokthk ; ZimiQei^ 
man, who 19 the author of this^ supposes the fo$j|E.^fl^ 
be trayersed by small rents and fissures^ into.wb^Bfel 
certain solvents have been introduced .^halliaveiqQmin 
formed the matter of the rock into ihat ofttbe veifi^ 
The objection to be made to this^theoryi suMl.wbic}| 
if^^ttfficiently strong to overtumat altogetheip,iis,.j|bf^ 
not only vaii correct observations made on, ih^/^u^ 
stance of rocka and veins, (as well. upon1^^Pi9|i|i 
miparticularv asupon the arrangement and 4iVfQili^ 
tikm which th^.hav« among themselves), Ij^asdil^ 
-^texptisments hitherto made in the labof«loriosr>^ 
the diemis^s^ absolutely contradict the transmult^ 
taoAvof the simple and elementary: particles of bodief^ 
a:^b as »tbe transformation of one jearthy base in^o 
another^ or^iftn eaxth not of a metallic nature intQ a 
jnetal^>&c. ' •> , r. n- • 

i The IntransmulabiKtyof the simple and elemcih 

4iQuy' parts ^ bodies is one of the fundamental aod 

immoveable pillars of chemistry. -,. 

We nowhere see even a trace of such tranammta- 

tion V and hitherto not the least fact> or one sin^ 

in experiment. 



ttpertment> can be quoted really in proof of it. For 
wh^n one mineral is changed into another^ that is to 
say, when a mineral loses one of its constituent parts, 
tMd acp^weff'm new <me 1 for exaonph^ ^hen Jialive 
nlter^ is changed mto silver glance^ vheo felspar r 49 
AaHged into porcelain earth, or when iron pyriteis 
llGi^lMies iron odire; then cme mineral % ac(uall]f 
ckangeli' kite anodier, but the simple elementary 
panicles have not su£Fered any change in themselves; 
k'ltf^ always the same argillaceous earth, the same 
^t^'the same iron, the same silver* Even when, 
ii^Ae'Same specimen, we meet with particles <of 
Al^tt^ spor and quartz, or siliceous smd calcareosis 
pafftieles mixed together, we cannot conclude that 
^^spar has been changed into quartz, ocithe jstlt^ 
€eoi» tUto the calcareous earth, and; recqpfOfiallyi: 
biitAiadier, that the stones which compo^tdict same 
^ecimen, have been formed beside one asolhesoat 
fhe^ same or different times* In $ 58, SP» 7^»^9^9 
72^ ?3> I have noticed sex^ial of.:Ae6eipfirteaiiikd 
proofs of the transmutation of the rockcinitt the 
lalibiltaiice 'of veins 'j and I baire shown: how uncon- 
%llftciMg^ and even how linadmissible, these^ proofis 
are* ' »i • » .uti; 

"^>i> shall, however, afford the followers of this theory 
M' opportunity of placing it, if i^ be possible,, on^ a 
'• mgre 



jHP9of%4HC^«^^rencaplible^f wi ppft tlMi g Hv wUiJi^ 
tbff )«ftUrliave it in their poveer to do bjr attra^sving 
the foltowing qmstioiis. Wkat^ i^^4 all^ krilie ficti 
plM:% ^^acti^ €lietii$cftl agieiit "poitteinni^ 

pow^^, -which can^ehange) a«id imm hat^e dhaiB | |d|» ^ 

• 

quaitz and mica nfta geld and rsvl^er) mA sJiftAMttir 
imo coal f ' What4^ Ae naiture of %hift fo^ml^ys^pm^^ 
Do we know any dihig sifnilEir nxy k ki(-fiaftii«afi«i|'o 
whicih- appsx>a4:he9 near to it i Has theie »m»^k90%^ 
ohaenred »iy ^ere sut^ a maner which stxU c«Bli«< 
nuQs to'act ? is thite one eeiFtain eKperim^nt, ^h5iiU'> 
it)^ b«t a «tofliti^ instance^ which prcnrei^ •tha^t'^riir 
substancoi.icaipa^ (of pt^duoitig such great otange^p 
ha^^rUi^^tenCiollfeh^mioaliheofiea wnA espcmpeoti^. 
conver$0d4in7mfieral4irtto4n($cher^ who$c elernxsanauf 
parts or baflbonfy^i^e4il|l^petit? lii sucha fao^/whaeh^t 
niiisi) 4K>wepi^r, be brought forward to* prove tkia 
theory, wHocan .<tertify th^t the mineral said to be^ 
ti^sferiiied was fenn^riy and'oevtakily of a i$iSkT'»^ 
ent flat^re^? Who can oay of «ny minersd thaet m^: 
^eef -tl^at It was tK>t p^<ce4{Mmted from^ solutio%i4iiit 
tba^ it%a6 foTfiiarly<klot>her<itiineral, which by 4dhe^ 
assistance of some known or unknown principle has 
been transformed^ and has become such as wt^now 
see tt<? Answers given to these questions, and'deli** 
ft, vered 



csimot be-fimie, then is this Hiei^j zhscA^t^f^&t^ 

bf9iMii>cliedry«^ k onaiot ftOKi^mt lor^^^li^fce W6^. 
8ktf|te'^fbetil^ 4i«eafiM^ it is at ^vsrinntls'lN^th tli^iit^^ftr 
ciF:4i€|l¥.'>' (H^w ifv^H it account fet the infefflftl irtfut:^ 
tet^i^f^l^^^; ^^ tliey are oompdi^ '^^ifl^§t 
l«)«l«43^:i<^^t8'^kced «p6ft otie ali6tfl6¥/4n'«fM 
cMmi^^f Wkich>l>|iefl[>d1^use^att i^oiitai^ed? ^VTk^ 
dl^!fMfi''^itm^ is hf^&tie<ytYStilffizi^6&a^iitt ih§ t^ 
0tf^<9Hyef«s ^re fe#mad «ntte^ w^ll^ Mitf^x^f <a#^ 

tlPdHf^st^ 4lfat parmrf Afe^ mw 9ivfMr^%4^llrlaft 
b^ii «|>^ied to &i former, 1^Ti^dei<v^#l6lifi{)t^fP 
8kmk>F4t$'Ci«j%til« r^rni th^se ^doftd ^k;y^mj %h ^idT 
s^,^'ni>#er ^nc^'^bat^ beten'^positedi %iid^^o ^diH 'id 
sti^^d^siioti, tiH i«re ittriTe at'the Mdlite itet«^^'^d«i§ 
v^,-^i^ ^ftBi^'pfesentd 4Dpen dra#^: -Ha«i^^6 It 
potiti>le'to lesplaiir iall tbege |ye^eifi«iriiie8%y the ili^f>f 
of dDraifsfiiuUttion ? is it possibte fjbKjmomrt ths&t Aie 
otystalBi often of a great: size^ iK^iidh are «een in^the 
heart ctf/a ^n,ican faive heentptodudedtbf the tteCtit^ 
m^tetiDn(o£ mrfittld bit of jg&eissy or of .graciit^ ? "MoHr 

can 



ill lltw^i«dii¥%IP'>MI 

dtttttl #hioh ^virlK 6te tofi^ df fer^ ceiHftiar iifc ie ^tt pe 

'Let tt9patar1»the ^ab^ntileid 6i ikb win, •tttd^PiM^ 
liowoiM thii! diecMry account f or th« -gretit ^i^^ifilf 
ivliich we observe- in the sid>staiice of vseiss, teid-'d^ 
difference in the different kinda of Ariea ? Will it'<j|iP 
plain hbw oertain veins have been fiikd-o^y^th 
coal or rock salt. Farther^ how doet k kd^pe^^^llAQ 
ia the 'Same country, we find veins- so ^SSs^iS^ilA 
dieir substance, (forexampk, veins of feadgfattlii^ 
vmns'.of silver, and veins of copper, ftci), > f^uM*^ 
Miick has a different direction? Tk^Hrd^^^wii^^^veiili 
Vidi08e< 'substance, is very compound, ka lvl^d^oli§ 
mgie fennatiOii contains sometimes six o^^A^kit-HoM 
ofcdiierent £osdls> in which we sometimea 4ttd^%Wto 
or three formations tc^ether. I ask if thi^ tranSaHii 
tationef the rock has produced all these difieieflt 
fbsais i One single principle or agent cannot siirel^ 
have changed gneiss into lead glance, silver, p^ilcii 
quartz, heavy spar ; and if to change one rdck iiit<l 
dffierent kinds of fossiis^ or Id transform diffei^#t 
kinds of rock into the same fossil, (such as to ci^fii 
vert into lead glance, either a small piece of grani^ 
or Umestone)> if, v for either of these transformatkffii} 
^tpstrticubur^ agentiwere^ necessary,'' where should #e 
1^ be 



mutation can account for the rolled pieces) ibt^f^ 
t|j^qti|^9«9 tliftfnigineata^jpf rocka i^hidiiiMu feifod 
^Q9tieced y^uiougb the subMnce -of ifeim/?: Tho proft 
8(|||ce>i;^ such in veins banishes all ide»t e9Cti:,db» 
i^ostt remote, of transmutation. fiu 

tiifXhes^ are not yet all the objections and difficidti^ 
"yflui^ ^^f be opposed to the admission of dm theory. 
^.in^a#4vwe dieir origin to a substance introducedintxr 
^ipfpow fissures, and which has there produced a transk 
f^Htioa of Ae substance of the rock, no reason can 
bfi.a^ignedwhy this transmutadTCrBub^ance shouM 
Mt e^^lsUy have insinuated itsdUF into all'l]|le?fi8sunbs 
piiimoiMfKtoivs, particularly into the nacroiiprofissiifeft 
^khichluiigs^Uiifte, fissures of stradfieasion), ««hicb 
Siiparate the beds as iitrell as the strataofvocks^irom; 
one another, and why it should not hare tsansformed 
die whole rock into veinstones and ores. Farther, H 
i$ difficult to conceive, how the capillary fissurea^ 
V^h this thediy admits, could extend abore a mile 
ifk length, and to a much greater depth ; such a sup^ 
position is, however, necessary to explain the fbrma^^ 
t^n of large veins. No more can we see why such 
|fw$m;utatioa:)9houl4 not happen even in ourowi^ 
iHiiut»..''XlhofeH#werf^^^ theory of tiransmutsition^ 
' i have 
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have not yet determined whether they abdmit the fbfw 
m^on of rents and fissurea in rocks from tiane to 
time, nor whether they qan admit these fissures to 
have been fiUed from above by matter which has 
been precipitated in the^m. If they refuse to admk 
the formatioo and existence of reiU!s> I shall reimt 
them to $ 40. where I have shown that they continue 
to be formed in our own times. In admitting these 
rents, they must allow that there are veins wluch 
have originally been fissures, but have since been 
filled up with matter precipitated in them* Tbea I 
would ask, in what respect do veins produced in this 
manner differ from those formed by transmutatiooy 
and wherein does this difference consist ? If there be 
none, then is the theory of transmutation useless. 
Lastly, We may ask, i^ what manner have minexalsy 
such as we find in veins, been produced in the beds 
of mountains ? It is not possible to suppose the trans** 
'mutation of beds. For if, on the surface of the 
globe, as well as in the interior, the whole bad ex<« 
perienced a transmutation \ which part of its subf 
stance first underwent the change, and became what 
we now find it to be ? But if the ores and minerals 
in general which we find in the beds of mountains 
have been formed by precipitation (in the humid 
way), what hinders us from supposing the same sub-« 

stances 



st^Hid M*ten th^y ocifut ill tShis^to hav^ beeii form- 

'^ ift^'a $!mUar way ? And" granting this, the theory 

^transmutation becomes superfluous. 

ififil ttdfj^what I have said on the fotikh principal 

HSBeory of the formation of veins, is enough tb prove 

4^ insufficiency, and to show hbW inadmissii>Ie 

Itis. 
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CHAP. IX. 



OF THE APPLICATION OF THE NEW THEORY OF VEIN* TO 

THE WORKING OF AUNES. 



§92. 

After having completely finished the exposition 
of my new theory, after having answered the objec- 
tions which have been and may be brought against 
it, and after having refuted the former hypotheses ; it 
only remains for me to give the application of this 
theory to the art of working mines, and so to show 
its utility ; an undertaking which I enter upon the 
more cheerfully, as I have studied this subject not 
only as a geognost, but as 2l miner. The advantages 
to be derived from this theory are very numerous^ 
yet I shall state them in a few words. 
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§93- 

The first important advantage which the miner 
derives from this theory is, that it makes him ac- 
quainted in a more perfect manner with the physical 
state of the difierent districts and ranges of mines, 
and thereby serves as a guide to direct him in the 
examinations which he is obliged to make in the 
whole of a district in general, and particularly in 
searching for those places that are most convenient 
for working. 

The new theory teaches, 

1. To know the different depots and formations of 
ores which occur in a certain district, and 

2. To determme their extent and natural limits ; 
and, 

3. It directs and fixes the attention on the crossings 
of the different depots. 

§94- 

Secondly, It enables us to distinguish the particu- 
litr tepositoriesj which under the form of precipitates, 
cover the bottom of the reservoir in which the great so- 
lution from which they were formed was contained ; 
such as the beds and lying masses of rocks, together 

witb 
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§98. 

When we meet ^ith ji vein, ^c can by meims of 
this theory, better than by any other, "(determine 
whether it be one that we are already acquainted 
with> or whether it be a different one. I believe that 
in ascertaining this point, ¥^e have hitherto proceed- 
ed too much according to rule, without having paid 
sufficient attention to nature. 

In the seventh place, this theory teaches us whe- 
ther or not the rock contributes to the formation of 
metallic veins. It shows us that the rock, consider- 
ed in itself, has no influence on the quality of the 
ores which are found in the veins, but that their for- 
mation depends upon the age, or rather the existence 
and di^sition of the mountain at the time it was co- 
vered by the solution from which the matter of the 
veins has been precipitated. It explains to us how 
new rocks have, in forming, covered the more ancient 
ones 'y so that the veins which these last contain, not 
being able to traverse the rocks of posterior forma- 
tion, cannot show themselves. 

§ 100. 



/ 
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§ 100. 

Eighthly, It furnishes a method and language, as 
well for observation and practical investigations and 
operations, as for the theoretic and scientific ex- 
position of this part of mineralogy and the science of 
mines. 

In continuing to investigate and apply this theoryi 
new advantages will very likely be discovered, for it 
is as yet but in its infancy. 

$ lOI. 

In the working pf mines, cases may occur to which 
my theory may be immediately applied ; more fre- 
quently, however, but little advantage can be expect- 
ed from a solitary application made without regard 
to the system itself in all its bearings ; it may some- 
times even lead into error, and such applications may 
beget distrust in it. For with the exception of a few 
general propositions which are easily understood, it 
is too complicated, and too much above the attain- 
ments of the generality of persons employed in the 
service of the mines. It requires a degree of com- 
bination and sagacity in the observer, who ought to 
be familiar with the theoretical principles, accustom- 
ed 
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ed to make particular observations, and in the liabit 
of combining them. Person^ who possess these qua- 
litiesj can alone make use of my theory with profit; 
80 the application of it can chiefly be made bj direc- 
tors and coimsellors, who superintend the worksjof a 
whole district : it may be useful to them if it be sup« 
gojctedby sufficient observations^ if it be in a m^nar 
made local, and if their observations be collected -<m)4 
arranged in a proper manner. Thus, in all t)^^la- * 
bpu^ai Qf vrorking that may be undertaken^ it willc;^- 
ford light to these directors and counsellors, as w^ 
as instructions on the state and nature of the mineral 
repositories, but more particularly the veins which 
are found m their districts. 

$ I02. 

, If a fi^on wish to apply, with advantage^ my 
thep|;y.fo the working of the mines in a district, it is 
^tbso^^y^ necessary to commence by collecting and 
ji^nranging in a proper order all the knowledge which 
he possesses of the repositories of the fossils known 
to be in the district, and capable of being worlied) 
^as well as ascertaining the relations which, these ro* 
positories bear to one another. This may, and ought 
t^, b^ done in two different ways ; in the first plaee^ 
ageognostic plan of the district ought to. be cofH 

,j structed 
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ttriicted aocording to the principles of the new theo«> 
rfv and there should be jcnned to it a geognostic de* 
scription of the district. This plan and description 
dionkl be constmcted according to the same prin^ 
cif^s^ be equally ccm^plete^ and have such a relation 
to each other that the same explanation may apply 
to both. If these two works be properly comj^eted 
and made with accuracy/ they will form a grounil^ 
work) on which may be constructed in the surest 
mannety all the plans and schemes relative to the 
working of mines in the district where they occur. 

S 103. 

The geognostic plan of a country should consist 
f>f two maps or principal designs ; one^ die ground 
plah taken at the surface^ and may be called the ex* 
ternal plan or territorial map of the district ; the 
Other should be a plan ot horizontal section made in 
the interior of the earthy and it is i^on this that all 

t 

remarkable geognostic objects are to be traced* That 
this section may be made in the most advitotageons 
mmatt it should pass thrcmgh the bot<bm of one of 
the draining levels, particularly through that which it 
traversed by the greatest munber of galleries or sub* 
terranean ahaftn, and where consequently the strata 
are best known : for this reason it should pass tbfpngh 

BB the 
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the deepest draining gallery or lerel of the intsictt 
This design should be entitled Internal Plan of the 
District, or rather Section or Plan of the Bottom oi 
the Gallery. " On these two kinds of plan should be 
marked not only the different kinds of rock and ibeiD 
extent, distinguished from one anodier by pale co» 
tours, but the different mineral rqx>8itories «houM 
be traced (beds, veins, &c.)^ attenfding to their direct 
^on, turnings, variations and si^e, as far as possiMe^/ 
On these plans should be marked the remarkable^ tad 
known beds and strata of the rock, as the bedd df 
porphyry, hornblende slate, quartz, limestone, and 
such like beds. ^ 

The vein formations must be distinguished by^o- 
lourB ^ffierrent frofm, and of a deeper shade than those 
that diatNMAerize the rocks, being particularly atten-* 
tive to mark the intersections and derangements of 
the veins. ' 'On the external plan should be marked 
die ^ttsrtim of the vein. As the level on vrfiich the 
internal pkais constructed is driven upon the veins 
of the' district, the plan of the level will contain 
timt of the veins: that part of the vein through which 
the level runs might be represented by lines.; and 
the: rest of the direction, in case it should be alfesdy 
known by ♦other worksj may be given in dotted 
lines. ri 

I In 
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l^:in^thle following way we may nearly represent the 
Me of veins and other repositories^ We can mark 
by an ordinary line such veins as are six inches thick, 
or under it ; veins that are from six to 20 inches 
tbS^ may be distinguished by a line the 1 6th part 
ef an inch in thickness ; from 20 inches to a fathdi^ 
Aerline may be the lath part of an inch thick i aMf 
if the vein be several fathoms thick, it (hay be reprcT 
* tented by a line the eighth of an inch. ; < :f(,f ; 

rWiith respect to the colours to be given ta theidif^r 
^rent mineral repositories and metalliferous f^ins, 
lliey will be regulated by the metal which is the 
principal object for working the mine. Thus for 
gold, yellow will be. employed ; ifff.flilvern red 4 *for 
copper, green ; for lead, blue. But astthe^-frvnilive 
calours are not sufficiently numerotts-iorjdKtlM^isbf^ 
iog all the metals, we may employ the sMh;^ colour 
which is made use of in one country totdenoti^^difr 
jEerent m^tal in another country: or to diatUigiushii^ 
metal we may make u^e of a shade of one of,tfa|^ 
primitive colours ; for exampte^ silver may b^; de^ 
noted by a yellowish red, and mercury by a hluisl^ 
fed. : ; 

To avoid any greater length, I omit the othejr de«- 
tails relative to the composi|ion of the plans. ,, ^^ 

« 

These plans, designed with correctness, will in, 
^ their 



mutually explain each other. ^ , - .n-jl 

* • * > . 

Sii& plans, for extensivo districts, dnnrxi uptm 
oflKS' single leaf, would be greatly too laige and sfl- 
JSdnireniettt for general use ; it therefore becomes tmk 
lieSsary to subdivide them, and to design them tm 
ideparate leaves, so that eadb may contain a fonrtli 
part ; and in ease of necessity, these cm be laid^to^* 
gether, and joined so as to form a wholtb Eaiek 
quarter may contain 500 fathoms in lengthy and a& 
much in breadth. These different plans may be laid 
A&mi in rdation ekber to the direction of the prin^ 
^pal velnsy or to the true meridian of die place or 
thefils^etfc meridian, or to any point of the c(M9»- 
pass, fyrovided the direction be determined. Each 
quarter may be divided into difierent compaitments,^ 
^ whichr separate denominations may be givoi, aa4 
diffitvent numbers attsaehed. 

This subdivision of a district into quarters wiU 
facilitate and greatly abridge the construction of ge-^ 
neral plans i for, after having once parcelled out the 
district into quarters, the plsn of each can be taken 
up separately. 

The plans of the quartei^ may also serve for the 

construction 



inosttiactloft^of 4 {KUl^bi^i^ 4of the jp^owid b«ii 

longing to any one mine. ^ - 

Besides these two principal ifiskus (the external 
and internal) of a district^ we should also have for 
each principal rein, a plan or section made accord- 
iag to its- dirccdon and inclinatioii# aa well a$ a fHgtf^ 
tkal one in profile. On the section may be marke4 
fdl die workings which have been made into fh^ 
fein> and a note should be kept of the successive 
progress of ead^ i^d ot the ore^ wbicli have been 
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f »oS- 

■i The de^eription of a mine district «oi%ht to ocm^ 
fain an acoount ot its external enrCace^ of ita lititiii^ 
Itton) of its 4imita9 ^ the tocks whidh iteontaiiMj #§ 
well as the relation they bear to one smother : thie 
desonption ought also to oontaiti an exact accaunl:> 
l)Oth general and particular, or rather m^mimi^ eC 
the different known and vemaricaUe mineral itpeii* 
tories contained in the district. 

fio5. 

In the gmeral description of the mineral reposilo- 
riesy we must determine the age and dicdnctive cha« 
fa^er of each formation. When we give a particu^* 

lar 



laCideaGiiptioiir of' reaeIi(ofr dMse^;i«po8itorie8^ it wiUl 
be proper to place them one after another, in thcf 
^lae Qorder*. than tfaey. were found in ; they must be 
deiKiibed sa ^detail, and each particularly : we must 
take notice of erevy thing inierestiogr and which 
may have any influence on the iuture labours o£ 
forking. 

§107- 

. £ach particiihr description of differrat mineraldce- 
positories» should be entitled Account of th^Jg^^ennt. 
tmrnral repositories of the district. The title of the 
general description should be. General and geognosttc 
descmptioi^ of the district. This last work wiM centain 
sietionly a description of the district in general, but 
also an account of the different mineral repesitcmes 
whteh it contains. It will serve as a ground-work 
for all particular descriptions, and will present an 
outline of% the district. It will be in a measure an 
abriici^ement of the particular descriptions, and this 
last will be the developement of it. 

$ 1 08. 

The order in which it will be best to arrange the 
particular descriptions is the following. The parti- 
cular description of each repository ouglM:^o be coa« 

taiued 



taineii* in' a' sepQfate^ deet pcoporly margined and 
numbered ; these sheets should be disposed in order 
in pasteboards. In large districts^ that are divided 
into quarters, the description and pbnaof eafdidi^ 
strict;^ with a du>rt note giving an account of the^t^ 
positories which it contains, should be put together 
into one pasteboard, .. .rr, - 

§ 109. . 

>^A»m this treatise, lam, properly speaking, <yily 
Hestiag of veins, I believe I ought to eonfinemyself* 
to lilts'; particulars which demand attention in dvi 
scribing them ; but what I say on the subject* of 
veins will apply very nearly to odier mitiersd^epist- 
tories. The foUowing dung^areiito^ observed iif 
giving the description of ji vein. ...» a. -i' 

I. The exterior relations of the vein^ which compt%^ 
hend, /: 

I. Its position. In this we have to remark ^ tAVAW 

A. Its distance from cortain &ed and^ kxniwn' 
points. \ 

B. Its direction. 

C. Its inclination V that is to say, 

a. Its angle of inclination. * 

b* The point of the compass towards which it in- ^ 
ciilKSor dips.' / . ; 



A. Its width. 

B. Its extent, which includea .,^,,^ t" tl" A 
«• Its length. ^ 

C* The detenmnation of its course. j,^,^ 

..J^. Its xamificatbnSf if there be zxij* . i ^ j . 

^ Tki^uUir^l state oftheveifu On4bif^pff;fj^y(^ 

A. We give a short oryctognostic descrip^qii» >^ 

B. Their frcqticncy. ,.^,, , (. :j^ .^n-^edo- 

C. The order in which teiaptoni^ sod Ofes ^re 

foimdittir^app^^owwi^ h^W O 

D. Tlp^^(gjcj5xa vaptiati^ 

parts, , _ .. - , 

2. STJ^ wf/ flfw/ ^vri«M/o«6f. which qgci^f ^ve^» 

A. Of these we ii}iit9t give a short otyct^gQf^^f: 

jipcpunt, and m^rk , , , ^ 

B. Their frequency. . 

D. Where. 

E. Under yi[)[^^^^^^cu;m^\zp^^t^^^^ ^^ ^ 
,3* Tiyhat concerns the mffalliferous parts ^ that il 

to 
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A. Tteir site. ' '•'•'' ■*'•' ' '' '-^ •' »-^''^ ' -■ •' ■ "^ 

B. Their richness. ^i .. . i m 

C. Their fr^ueticf attd i&Caifee jMltt'dSfh^^lfiers 

D. The places where they are and have bfcen 
iBbildj; -iMMing whether diey are increasing or ditni* 
msiuttg. •■ ' r 

'4. Tke ether intemai chrcumOamuriait the rdiii^ fit* 
'^A. Thedrtises. -^ ' 

B» The firagments of rock found mixed witb'ihie 
tobstance of the reiii. ''^ ^^ 

C II16 librders (Bestcg), and -"-^ ^' 

D. Whether it adhenfTto dierdck orndt. ^ ^^' '"^ 
fat' the JUf^eM toci : cH l^ch'^WmMt, ^ 
I. The nature and quality. •''^*'^ 

1. The incUnatidii 6f die strata.' ' ^^ 

3. The alteration on the roof or wall^ lii^HIt&^YlAfi 

A. The greater or less degree of decom^oslibtf if 
has undergone. a a -1 

B. The metallic |S$yilic^«)A' Which it is impr^g- 
nated. "' 

4. If it b6 renf^ and iir HflXSX ttSktmt. 



.• t 
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to f^-Wat '^f^irtlcahy ' hedr'whkh )ii»ur )fiiivtHii tick. 

^ A. We must give a short oryctogMttic afld4(eo- 

gnostic description. ^ .T>jt . . i '^ ^ 

^>Oi/<TbttQeiffi)et they have m the'teiiri and mdpto^ 

vM^^'^mmp tMcb it wueUf and rmpnballj^ >Qrib ea|di 
of these reins we must remark, jo'ti^vibor^ ^ri'l . \ 
aoi^L>31ieipt»iit of meeting. • *v>.>lio'*^ odl a 

2« We give a short acciitmta£jthmi^ilifltc|iiHiy «rt^ 
oUnStitMi^iafKl^dej^hv of tfaemtttretofiitl^&diies«|pid 
veinstones, ni'-^v orfj c 

fto^wWe .Inust'cbBOpibtt the* pecbli8nrilAdfet)Nfes^ed 
by these veins in their intersections «kh:t]K^^tiiici» 
pal veins; that is to say,-,: «: %* 1 ^u » n-i i\ -jilT i 

If, after meeting, they comifuse togedier ftt some 
time* t>,'a .•.v»o-v.'ov»<4 -jaH' ^^ 

If the veins that meet the priik:ipalTeIn>iliaicftse 

r U^hey^tj^avCTsdAbyiti • ^ • um^jsa. :>ib xt- 
qif lh(^p0:<r^tfll^<aiMificatidh^tt«^^ ^ao^; iq lorUo n> 
* Iftfy^y^briJkkitj or arebrdcea hyiitw'f^ it -/ ?. -^ifi^Hj 
' If they det$uigf i%^ 'or ai«Ddi(i»i^dii>y.ii^v t^si^itbe 

M^mtude^fthis^dorangemwit. ^ ■^.-" ^i- -iaidv 

If 



the principal vein, or if they are intercepted*bjnit.4/^ 

IJPIiftt inifl«e9ce and changes theytproducAroa the 

nature of the veinstones and ores. ' >? ^^^--^ 

Such are the piinc»pal'eircmn8Mic«9f^^ bflltoti^ed 

imd^seribing yeins 5 it will also 'be e£^«:on4^ueiice 

fo keep a no^ of the two following points; y\ia% 

^ V\ Of ikB^ffimipid ojkfvtUm^m^maf^ irf ^WBrk« 

. 'Agfi iMe in the vein which we are describmg^tacy »'« 

• I* The excavations. ^ -^ * /* '»t^v -^p.j/h io 
2. The works of trial which hare been .illbide on 

tiw im^DflidfrepatftkiilaFl]^ ^ ^? '-^fi » *>/i*i >*^W ;j? 
nfts^e^e^^tloipal dqpth towhidi thejih^m-jftuie 
in the vein* . * .iMi'Ji!^*- 

• IS. '^lilfitkffegard'vtx^ th0isiae.ioffk^gratiiM' iiflMwych 

I. The point where it. begins. ^. . -i i / jn 

> 'a^ Tfae^ei^ieiit^ a8iwdB>a»/f / , v^ j? 

A. TTie possessor, and ,9fni? 

vBi The length of k. ^^ ;/ , : , vi, f^ 

' The particular dessfcripticm of a veiii wiii be given 
in the acccnnlt of the quarter where jtt dtkfiy becurs ; 
in othar^pkiceS) vvhstt^^taktutrntsViRkhijilx^ t^P*' 
pear, it will be enough to^fefer- to thejdeseription ^« 
netdjr |pven^^ otflf jsncnlfilMikigo t]^ |)ftticipal - change^ «' 
which the vein maf hatpe^ suffered, as well ffui '^bfi 

work^ 
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' A cerfsliif^^^liSibet «f f^mMIB tff'^riboQl fvteAfe 
inttructkMiiriti^^W'giTetiy afld K^MMilMMirs fpiU»Ave 
suitably diiect«4i''liiiiit be ^J»fgfsi>wlit^mttmg a 
particular deacription of the rms feum) in each 
mine ; tbit it the fi^st thing to be done in oK^er toi 
obtaki eke materials which are H c i^t M it y vlei! oifn- 

fd^M^^ MecNim o<^ the mfaaiefrfiteywiittrtpn^*^ 

i^er ^e description of titt l»gtkul«si!tpDsi#rit»r 

of^ Bitter informed ^ould dim^beiapp<9i]^^ qm- 
mlbii; «tettff^' itfdf^ttt iii^Mdtar. tMbs^^ifot^iMtsriiile; 
h^ i^Mfef^^^ gb toodki spot/to cxaxnin^Jiiiep^iqpfir^ 
cubfly'iaie objects which zf^ptmsAmm^mtmo^tinig* 
Such an account of mineral i;^po9ttoriQB requires 
muchtrouble^ and a considtcabl^.tilQEXj^ to ii^derit 
complete ; but from the veiy commeQceoieQl;, eirery 
alfepsDis»de jtt dief Ukmm^f^!^ pi«fitiMe supi uj^ful 
0fftie]£i iUkcririiei wlJmt>ah^^ 
hf by adding tem tiiD« IH^ titoelih* ^W 9b p eirot id*ff 
ansing-from Mr^JrixMy tbida«!^cm h^e^^ $Qn^x 
it perfect. Ik) s^itimTtbi^ ^9fMhmm9( ^e^ i^gHttbbe 
proper to ofiPi, i^t i« eTeitpidis«ri«r» ^ Q(ii:eRi^'b£ 

the 



operation m; die wotkiBg^ butabo q|rff Wrjgj < ^ W! ff 
the vcm suffers I so that id evevj' thii^ done in the- 
xnkiei whether in th^ vny ^ wierkkigy traversti^, o^- 

arf(dlii(iifiliettiyto>'«rinch «tie^ thejis^j^l,;!^ 

sftateteoislMiyUf herHttttdM tt^#af^ %^o^ ."fJ^ 
4S)Madtdbtbe«e|losi ]ptoi^i^fe>^^i«^^^^ 

'wducbit-joccnrs^ ';;3- :x>T[r>'i.(ry ^ ri t? •!'-* 

(112* 

dfs6not» <fiw&s(tagaih6Vvsxt<li8(>lfltiiffiinlCtiT« iVJlpuc)^^* 
.IBifammtoeatan hid Mt^ ^lob iiflwn|»mft/<¥:ity|o 
icentericB^ffai, iooeyemiktr I^di^)C«06ui9>il«^i%d- 
i«aiitagei^x^«Uk(MitilnioelMieQ2iifiloaff? lSm99:^hit 
idlQiibtalivoiiUl itudtur^ere ns ;?&iWiAiiidi^ imof^y 

do 



do we not turn oyer the leares of ancient chronicles 
in search of information^ often very imperfect, ob- 
scure, and uncertaiiL ^.Tyi t]!^ what pleasure do. we 
not receive the least sketch or plan of some ancient 
mine ? With what; pains do we. not rake up the old 
heaps of rubbish brought out of old excavations,* to 
discover pieces which may afibrd us some idea of 
the substances which were formerly worked^'tmt ? 
Yet between these documents, and those which we 
might obtsun in the way pointed out in the^predediidg 
paragraphs, there is as much difference ;is, between 
lught and day* WquU^it^oipt be an oUigation^ a 
duty, for us to collect and jteate^to future generations 
as much instruction raiul. knowledge as possible <»i 

*^oli$!7SP^^^^^^^ 9iur 9mes»; ^twstfierj^ikftiin 
thjMe.Aatb VF,stitt.HroKl^^<>„or in thos(B.wWQhiJ!wf« 
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^ • ^* CHAP, X. 

AN ABRU>G1W ACCOUNT OF THE PRIliClFAL MSTM^UC 
XXpf fpK^AfpiOVS wmCH OCCUa IN THE MimSO Dl" 

dMt'<bf h^Odorf totiie'^niid^ Vriji^fg, 

by describing . the different formations ^of ' mitflaufic 
veins which I have obsenred in it. Tliis description 
will not only senre to explain and elucidate my thep- 
ry^ but may also be regarded as the begixming of a 
description and. more eiourt knowledge of the di^ 
stQc^i)f Freyberg* By it die practical miner of this 
country will be : enabled to form a more correct 
knowledge of the .nature of the repositories which hi^ 
works* It will also assist in the practical study of 
veins those who come here to study mineralogy and 

geognosy : 
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geogiUMy: those penom have the greater oecaskm for 
such an anistant in studying our veins, because titty 
are much mote c fl W iplici S ed ifi Aeir nature than tbe 
veins that occur elsewhere. 

J 114. 

Under the name of the mining district of Fnyierg^ 
i comprehend idiat natural district in the litiddle^bf 
which the city of Freyberg is situated, ind whidi 
contains several depots of metalliferous v^s, If' I 
nury so express it) interwoven with one ^tnoAer* 
The mines of this district have for several 'einlittnes 
been an object of ccmsiderable importance, ilhd Htf 
stiH conttntte to flomnbft. These mines tire near 
Fii)4^ ojfd' the^viliilgev cf Lossnitf; HObaridbrf; 
WaJMriboM^ )and Betthdidotf 1 Biud, fit HDdiel; 
£ilii^dinrfi; and Iltf^nlacl ) Tuttienriorf^ CdnnMUdotf, 
iltldirtrshfekef Rbthenforth and Gros-Scbirma. 

ThiriittiMe ippeats to extend soudiwanrd, neaor to 
Langefiaur "^t ^iitf^ sb fprr as Oros-Hattmahsdorff, 
but to Sfudisdorf^^'Mid almost to Lidttet^etg ! M 
die east, as far as Weissehbbm, and ahnost to NaU- 
todorff, without going to Ober and Nicder Bob- 
riiSehr oh tiife tiotth it extends to Niederschdna, 
KtitnA^tlnersdotf^^^nd. sttetches almost to Hohe- 

^ '^ Tdsme, 



Xsnx^t vtq^ 9«^ ^^Qv06Hhimm : on .Ifhe yfft»t it 

znan geographical miles loagf radi ^ittMC than one 
mile broad. But as it is very difficult to fix exactly 
the limits of a district ^^ as well as of a depot of 
minqg^>«4n4'^larther, as there are lui determinate li- 
m^ i)|^;&9tui»9 sinee formatic^, depots» sMid aune^ 
distriG^^ gradually disappear ; it may haj)pen^ Absdp 
brycBid tffaft iiinita which I have atsigned, wq amy 
fii^},§Qme d^ires^ the formations which belong to 
th^iflisf^iof Fceyberg*. . ^.i 

J^iq^ jjyirisdiciiw d ^ council of min99:.at:ti'rey«» 
bergn extends ;Wer. several #tberiimaU d]#||quil;^ai4 
dfepo|3ffci^ininej>:v such at th^diiirk^^ ^^ig^H^fffi : 



N~ 



Frauenstei|^an4 several othefs^tj Th&di|)Otj(^ifyjjlf^i 
a(,;Ober-SchQU%jn the yicinit]!;, o£ liQ4e» Mfil^ES 

& lie. 

t¥i#feli^^W^l*^feve jttstaaNirieed.oolv I IpfHiii 
obseiPlfad at |e^ ^i^t p^ncippl dep<9|;a,of tSM^^i^;' 
vei^^. without reckoning- some others of less note* 

DD These 
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These depots are perfectly distinct from otiei^notbetf 
and, for the most part, contain several different jcne^ 
tal$. ' I shall describe the principal ores, following 
the order of their relative age, in so far as I have 
been able to ascertain it by my observations, 

J Ii6. 

Hie first, and decidedly the most ancient of these 
depots, is a depot of argentiferous lead glance. On 
account of its richness, it is one of the mostinapor- 
tant in the whole district ^ since the earliest p^xiqd 
of working the mines of Freyberg, it'has^;U|iinti^« 
ruptedly sf orded a large quantity of lead and s^yer, 
and a smaller of copper; and it continues .still, to 
yield the same. It consists of 

Coarse granular lead glance, containing from one 
mnd a half to two ounces and a half jof silver in 
the quintal ; 
Common arsenic pyrites ; 
• Black blende, in large grains ;} 

Common iron and liver pyrites, and sometimes 
A little copper pyrites, with 
A little sparry ironstone. 
The veinstones are chiefly 
^artz : sometime^ 

A 



'^ FORMATION OF VEINS. .'ilA. 

- '■ ""A little brown spar ; and rarely 

A little caic-spar^ almost always crystallized. 

Of all the fossils of this formation^ quartz appears 

to be the c^dest^ and to hare been iirst produced, r 

The lead glance^ blacjt blende^ iron, arsenic and copper 

pyrites, appear, for the most part, to have been 

formed at the same time, but later than the quartz. 

If' at «ny time there appear to be any difierence in 

the time of the formation of these minerals, d^ 

lflef$de seems to be the oldest, and the lead glance, the 

newest. The sparry ironstone, and the brown . sp^r, 

are, however, of still newer formation, for they are 

almost always found in the middle of tbe veyii^.pf 

this formation, and they frequently foim dnif>i9S. 

The calc'Spar, which we butxarely mefjt:Mrit)i|[.2^ 

in small quantity, in the veins of this iormal^^ is 

the newest fossil : its crystals cover the waUsri9f the 

druses. Besides the minerals we have just nnf^tion- 

ed, which are intimately mixed^ and compQ^^^the 

body of the vein, there are sometimes iound. small 

portions of copper pyrkes znA lead glance q( still newer 

formation. These two mineral substances, mixed 

with a little quartz, are almost always found crystalt> 

lized on the broivn spar ,- but they ^ar^ always >vn4^ 

the calc'Spar, and consequen^y ar^ pld^r. Tl?e fcp» 

p£r pyrites occurs in smaller quantity than the five 

other 



oUief minerals which vrt have jiiil' spoken of ^ and^t 
-appears te me that they do not occur in all the Tcins 
ofxthirformation* In some of them me meet wMi a 
little gfVfA'/^^ •r/, which always occurs massire or 
disseminated, aod mixed with the cappn- fjrkts ^ 
sometimes it even approaches much to the nature of 
this last mentioned mineral. I am uncertain whether 
it belongs to this formation^ or if it do not constitute 
a particular one. 

The depot occtirs most generally in the nordiem 
veins ) it extends to the east and south of Freyberg^ 
and c<msequendy occupies the greater part of the di<« 
«lriot -of Hohe»Qirke. The size of these veins variet 
front' six inches to two feet and a half; and they oc«» 
Cur in great number. The principal ones are the 
>^estern vein Abraham of Neue-Morgenstem ; the 
eastern vein at Morgenatem ; the northern veins 
Sorschhaum^ Abraham, Thurmhofi^ Joseph, Kuh** 
schacht, Thomas, Kroner, Junge-Hohe-Birke, Jonas, 
and Junge Mordgrube. Those in which copper pj^ 

• 

rytes is chiefly found, are, the western vein Abra-^ 
ham, the eastern vein Morgenstern, the northern 
veins, Abraham, Kuhschacht, Hc^e-Birke, Jioroner, 
Junge-Hohe-Birke, and Jonas. Those that contain 
grey copper <nre^ are the northern veins, Hohe-Birke, 
Kroner, Junge-Hohe-Birke, Jung- Andreas, Jonas, and 

some 



1 ctaie others ia the mines of ^ Jonge^Thurmhoff, Ro«- 
aAvuAt and Beschert-Gluck ; but I hare not yet 
been able tamscertain whether thcsie last ntendbned 
veins belong to the formation I have dtsortbed, '6r 
if they do not constitute a pirticular formation. ' ' 

There are two small depots of this fonnation be* 
yond^the Freyberg district, viz. in die Gmad, asid 
at'Muntzig) the former occurs in a rock of pdrphjtj^ 
and the latter in clay slate. As this depot or' forma* 
tiofa occurs in these two varieties of rock, we may 
conclude that it is newer ll&an them. It may per- 
liaps be also found in difFerent pa;rte of the Ersge* 
bisge ; the depot of lead at Drehbuch apjpears to be- 
long to this. I am not in possession of a sufficient 
number of facts to be able to say asiy thing with cer- 
tainty on the others. Nor can I say with confidence 
that this formatioa occun out of Saxony ; we know 
that hluck Uende and arsemc pyrket occur in ORMny 
parts of this country, more frequently than any where 
else. 

§117. 

Tbe second depot of die mining district of Frey« 
berg^ which is a depot of silver and lead^ is the most 
important depot of this district, in regard to the 
{Quantity of silver wliich it has yielded, and still 00a- 

tinues 
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tinues to yield : the ores of which it is composeU^ 
arc, ^ 

Lead glance^ large and small granular, and v6ry 
rich in silver ; 

Blaclt blende J small granular ; 

Common iron and liver pyrites^ and almost always 

A little arsenic pyrites. ' ' 

Further, 

Dark red silver ore ; 

Brittle silver ore ; 

White silver glance^ and 

Plumose antimony ore* 
The veinstones are, 

Principally quartz ; 

Much brown spar^ and often 

Calc spar. 

In this formation it is very easy to distinguish the 
age of the different kinds of minerals which it con- 
tains^ The quartz is almost always the oldest, being 
constantly deposited on the walls of the vein. Its 
crystals, in hexagonal prisms, implanted at one of 
their ends, form the walls of the druses. Updi\ 
and in these walls, we find black blende^ arsenic py^ 
rites i lead glance and iron pyrites. The blende and ar^ 
senic pyrites appear to be the oldest formation. Next 
to them comes brown spar ; after that the three ores 

of 
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of silver, viz. btyttk silver ore, red iilver ore, luhke 
silver ore ; to these succeeds lead glance, and some- 
times a small portion of common iron ^rites. The 
lead glance appears to be the oldest of these five 
substances; and the three ores of silver seem to 
have been produced at ^e same time. Sometimes 
we find above these ores of silver, some very small 
and sharp pointed crystals of quartz. Lastly, We 
find the calc^spar, which when it does occur is the 
newest fossil, and always occupies the middle of 
the vein ; and when there are druses, its crystals 
line the sides of them. The plumose antimony ore oc- 
curs but seldom in the veins of this formation, and 
then always in druses, which shows it to be the 
newest of the minerals of the formation. I believe 
it to have been contained in the same solution with 
the three silver ores, but to have been the last preci- 
pitated. 

Although the minerals which compose this forma.- 
tion occur almost always together in the same veins, 
it sometimes happens that the black blende, the arsenic 
pyrites, the lead glance, and the iron pyrites, occur al- 
most alone with the quartz and a little brown spar ; 
at other times, on the contrary, the brittle silver 
glaoce, the red silver ore, the white silver ore, and 
the lead glance, occur with the quartz and browQ 

spar 
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spsur alone ; and when thete last mentioned ores aft 
in the same vein with the first, they almost always 
occupy the upper part of it. From this it appears 
that this formation might be subdivided into twa 
others, of which the one that contains the silver exes 
is decidedly the newest. Bitt as these two formations 
occur almost always in tiie same vein, I in tim 
mean time consider them of one formation. If wfi: 
^ish to separate them, the first may be called the 
depot of lead glance rich in silver, and the second 
may be denominated the depot of red and white sil- 
ver ore. The brown spar of this last formation has 
generally a flesh red, sometimes a rose red colour ; 
when it happens to be crystallized, the crystals have 
the form of small common lenses. These two for* 
mations do not differ much in their age ; they are 
older than the following, but newer than those that 
have been described in the preceding paragraph, 
which are the oldest in the district of Freyberg. 

This second depot occurs in the south and south- 
west veins, and they are commonly narrow, from 
two to ten inches wide. They chiefly occur in the 
district of Brand ; in the greater number of the 
veins of Himmelsfiirst, Rosen, Donath, Gelobt Land, 
Altgrunzweig, Vergniite, Anweissung, Joel, Palm- 
baum, and Herzog Angust. Also in the mines 

Neu 
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Nbtt Gldck drey Eichen, 'B^c&ert Clack, and Jung* 
Himmlisch-Heer ; at A!te £li2abeth, and, if I ani 
tiot mi^jdoen, at Krieg and Frieden. Beyond the dU 
strict (tf'Freyberg, but withiA the jurisdiction of the 
ccnmcil of mine^, this depot occurs agaih in the dU 
strict of Voigtsbetg, at tftfe rich mine, of Alte HoiF- 
nting Gottes. I have nd^ found it anywhere otit of 
t&«5 country; but in Saxony. 



.••, 
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The third is a depot of lead glance^ containing but 
little silver; it has been worked from the earliest 
timesv and contains 

Lead'gkmcii which yields nearly an ounce of silver 
iatfae quintal.' 

A great deal of irm pytitis^ mo%t\j the common 
kind; 
. A small quantity of iladk bkndi, and 

Almost always a little red iron ochri^ 
The veinstones are 

^artz ; sometimes aldO 

^hldnti' earth f mix^ and suffoundcid with clay^ 

The lead gtaf$ce of'^thiB depot is o^ten in lamellar 
concretions* • -' 

Hiis depot appears to be Inudi hewer than the 
precedhig.* It is only found in the northern veins^ 

FE and 
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and in such as are of moderate iize» It is cUeflf 
found in th|i district of the city, and in that of Hab- 
briikke. To this formation belong the vetns^in the 
mine of Priesterlicher Gluckwunsch ^ and probably 
also the veihs of Anna Fortuna, the northern Tttte 
Dre'yfaltigkeit, and Nachtigal near Tuttendorff> the 
veins of Himmelfarth Christi, the northern ^eiti 
Rothgrube, and several others. All the veins o£ tU» 
district, called by the ancients veins of pyrites, belong 
to this third depot, accordihg to every appearance. 

The fourth depot of metalliferous veins in this 
district is also a depot of lead glance containing but 
little silver : It is much newer than the ptec^ing. 
The minerals Vhich it contains, are, 

Lead glancf, almost always containing from a quar- 
ter to three quarters of an ounce of silver' in 
the quintal. ' 

Radiated pyrites ; sometimes •• . 

Brown blende in small quantity.^ 
The veinstones are very distinct, and consist of 

Heavy spar^ almost all the varieties. 

Fluor spar J yellow, pale blue and white. 

A little quartz^ and rarely 

Calc spat. '«: 

This 
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^riWkis 4epot occi^irs .most, commonly in veins that 
soreircmi 9 foot to two fathoms wide : t^ey have ge- 
nerally a western direction. It is chiefly found in 
the district of Halsbrucke ; it forms a vein of consi- 
denUe magnitude, called Halsbruckner Spatb^^iS^woA 
as its two branches, one of which runs westward 
to JKlinrprinz, and the other east as far as Lorenz 
dCegentrum. This same depot also occurs in the 
veins Isaak Freudensteiriy and Kom Sugmit Freuden, 
and in several other veins, which, branching off at 
tins place, and taking a southern direction, stretch 
under the town. Amongst these are the western 
veins at Morgenstern, a branch of the western vein 
Abraham of Neue Morgenstern, . This formation oc- 
curs also in other districts, which hold of the council 
of mines at Freyberg ; among others, we meet with 
it in the districts of Gersdorff and Memmensdorff. 
It occurs in our high mouptains near Tschopau, at 
the mine Dreyfaltigkeit. In all these three places it 
occurs in western veins, which at Gersdorff and 
Tschopau are very large. I suppose it also occurs 
at Annaberg, in the mine Galilaische Wirthschaft, 
and in several others. It is also met with out of 
Saxony, as in the greater number of the veins at the 
Peak of Derbyshire in England, and at Gislpff in 
^honen, a province of Sweden. In the former of 

these 
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these countries it is contained in transition iimeatoOQ 
rockS) a proof of its newness. 
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Along with the formation we have just describe 
there occurs another i^hich consists of 

Gr€y copper ore of a light grey coloc^r, and mib, in 
silver. . j^ 

A little copper pyrites, and 

Lead glance, small and fine grained. /. 

This formation occurs in 

Homstone passing to quartz \ 

A little conmion heavy spar, and h., 

A little j?wr spar. 

It seldom occurs but in the veins of the fbrmatton 
just described, and there in particular ramificadons : 
it is nearly of the same age, but appears to me to fa^^ 
a very little older. 

It is chiefly met with in the large vein HaU* 
hrii'chner Spath and its continuations; in the veins 
near Gersdorff, and near Tschopau in Ae DreyfdU 
iigheit. 

s ' 
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The fifth depot of metalliferous veins in this di- 
strict 
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strict b 'Of natiTe -silver, silVer glance, 2nd gbnce 00^ 
bait : it contains 

Native silver^ csqpillaiy, dentiform, and in mem^ 
branes \ 

Glance ctAalt^ commonly the reticulated } sometimes 
tho ■■''■' 

A small portion of grey copper ore ; 

Lead glance^ rich in tilrer ; 

A little brown blende^ fine grained, an^ 

Sparry ironstone^ fine grained. ^ 
The veinstones are 

Heavy spar in a state of disintegration ; 

Fluor spar of a violet blue colour, and fine grain* 
ed. 

In the district of Freyberg, diis formation always 
oeturs in the intersections of the southern and west* 
em veins-, (the former contain most .comn)only>the 
Brsty ^nd the others the fourth formation which we 
have described), sometimes it is found even in the 
middle of the western veins, and the working of It 
has in some places been very profitable. The veins 
of this formation are chiefly to the east and north of 
the city, namely, in the mines of Himmel/abrt, &- 
gen Gottes, SciJoschen, Morgenstern^ and Neue Mor^ 
genstern. The considerable profit iocmerly derived 

from 
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from Morgenstem^ arose from this diijpbt: £be <Mre oi^ 
curred at the intersection of the western reins Gib^ 
morgen mi Silber^prasent^ widi the eastern Teiil ct 
Morgemtern. This formation still furnishes the c6n- 
siderable revenue arising from the mines of Himmels- 
f ahrt and Neue Morgenstern ; even in fcnrmer times 
it must have yielded a large quantity of sihrer, ^^nld it 
probably was the one which, according tor Albert 
the Great, contained the capillary silver whidi ^9ti& 
worked in the nuddle of the 13th century *• I Have 
observed this formation in the Ober^ErzgeKrge iiPthe 
district of Mariertberg, among other places it^]3re^ 
faltigieit near Tsckopau^ at Gliichsgarten in Tl6j^ar* 
ten below Wolkenstein i in the district of Annabel at 
Marlus^Rbhlingy Galil'dische Wirthschaft^ a^ Wsfft as 
in other mines near Schletau and Scheibenberg. t^ am 
uncertain if it occurs anywhere but in Saxony. 
The grey copper ore, rich in silver^ together 

with 



* De Mlneralibus et Rebus Metallicis Hbri quinque, 
auctore Alberto Magno. i2mo. Colon. 1669, p. 286/' 281. 
in the following words. '^ Invenitur enim (sc. argentuia 
^' nativum), in loco Theutonias qui dicitur Wrieb^g quod 
^* sonat liber mons, aliquando moUe sicut pultes tenaces^ 
^ et est punssimum et optimum genus argenti.'^ 



VfitK t|ie Jead.gl;|n<^ ^d brown blende which I have 
met within this fonnation, may, as I strongly sus- 
pect they dpt constitute a distinct and particular for« 
mation. ., 

5 122. 

The ^th dejpot of metallifexous veins is a depot 
of native, arsenic and red silver ore* 
It contains 

Chiefly aatm arsenic znd light red silver orej 

Sometimes a little orpimentg 
, ^Rarely a little aij^pir nickel ^ 

Qkmce cobaU ; 

Native .silver f 

Lead glance i 

iron pyrites^ and 

Sparry ironsUne* j 

The ores occur in 

Common or lamellar heavy spar ; 

Green Jlwr spar ; 

Calc spar, and. 

A little irown spar. 

This formation occurs at Freyberg, in the intersec- 
donSf or in the middle of veins, particularly those of 
the two preceding formations. They are found in the 
middle of the vein in the mine Kurprinz. I have seen 

some 
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moot trafjed of it at J^k, It alto catpft$..ai B^dem 
G/lKrit»'biit I di> not knowjin.iirfaat tnannei: it «)oc«r& 
I liive. aa tmiistiiict reooUectioii of hamfig sdib aeea 
it In the mine Himmelfahrt and GotUmit'U/u. ..ia.l^e 
districts within the jurisdiction of FreyBerg^ I o^Mj 
know of it being found at Qersdorf; but of th^a I 
ksMfe only stm^ one simU jMce* It \i chkffljr iiMU^d 

in Oher-Erxgehtrg^ uA'^xxtiisif^'^'^^^ 
Marienberg, where it occurs along with a little kad 
glance and molybdetiap It is also.foimid at[ii9«#nic^ 
nahelstotlen near Annabetgf and at.if^fzqr Jfjtri^^jkt^r 
Ehrenfriedersdorf. The Aumemiis •tecs . q£ % iipk^> 
which in former times were worked 4wit\^at^4pj^ip«- 
frieaersdorf in the Sauberg^ as well as in the iMNgh- 
bourhood at KUngeUchlagely seem, accosdi^ to^ the 
specimens I have seen, to belong t6 thi$ sixth fbrftia- 
tion. It still is found in the vicinity of BqrtM^n 
and of Wetsenthaly chiefly in the xxoaql KMit Jttntik 
It was formerly found zt Nea^Ldpsigsr-Xibick ntar 
Johanngeorgenstadt, Out of Saxany> it occurs cbt^fly 
at Joachimstahl on the Huber. I beikevo it is also 
found in the mines of Sante Marie in ^^baci. I am 
uncertain if i ought to considet the giaUce cobalt 
(with the copper nipkel and native silver), which I 
have aj^cribcd to this^ fonnation, as really belonging- 

to 



^Wy'dlr^ fbhhitig k p^tioT the preceding forma* 
^Bkii lihcikt ^vtiM iSt&i Brtter bpihion. 
' 'Itas inhtai ■fdmiL^att, z^ ^dtdk the fifth, is un- 
IfbM^edly c^ later fdrmatiini than die fourth, fdt 
tii6tfix)f thie^ Hire only niet with in the intersections^ 
Wiftthe middle dfflie Veins of the fbiirfh formation; 
Wnr%^il^Y8 ofccur sepahiteiy. I cannot yet af- 
tlflHV/n^'b^inty, Which is the new^t of the two^ 
f**iilrf, Iftnvever, itaj^pears to be the last, vii. dislt 
t«»a!hHn| bf 'hatiVe kr^ic aiid red sITrer ore. T^ 
F^VdS^ these tw6 formations sonietiines occur to^ 
^gm^ fit l^e ixilii^ 6T Ober^MrzgeBifte, and in theM 
I 'i^^ fotihd red silrer ore resting iipon the glance 

OODait. 

• ■ 

' Tli^ %Venth d^pot of the mitidifeTcfus Teihs 6( 
die district of Freyberg, i^ a depot 6f tisd ir6hist6n<t# 
and contains only 

Ociry red ironstone^ or red hematite } 

\k Htfle tfdit ^fance > 

^artz, ind 

A litde Aeavy spar. 
' This formation, which is but of lijt^ cbnsa|ttenci^ 
in worktttg the mitfes of Pr^yberg, occori in di^ iri.^ 
cftiity of Losnix and of Waltetsdorfi in tbe mines 

FV Amid- 
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jinna Fortuna^ ^^gnugler Bergmath wd Jofyifines of 
Lerchenberg : farther, in the valley of Munzbacbj ^d 
]]i.HOth«fr<;ittu^ Qi^t^9 , eastward and sootbof the 
XQftm..,,liL coiQmonly occHTS in the upper part8 «f 
tb^ yeior , « It ia also found in the mino» of Ztifi^ 
^c^i^^^Rofh undWiisser Lowe i and I beltev^.k 
.was ipet ,w;ith bng ago in those of JungeJMi^Bkiep 
y,uf^e. ^ndeasy JCrefur, and very likely U.JtHigi 
^iurmbof*' This is certainly one of the nflw^iSt/oi^ 
JMtionsi as .appears from the. places whid^ it.oocuf 
pies in the veins. This formation probably sifibrd|k> 
the numerous and considerable veins of red ironstone, 
which, commencing in the Obergebirge at GieshiiM^ 
9t0etch across Foigtland, and extend as far as Jf^aUen* 
stdn and EhrenfrieSnrsdorf. It is not improbable that 
tba red ccdour of the.gn^ss, in some parts of the 
SrUfTfi^ < fOf , the* mountains of , Freyberg^ is ^produced 
^fithiaitirmationqf red ironstone. 



'\t*'- '■ ". 



>i f-'»i 
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The eighd) depot of the metalliferoui veins of Ae 
district, is a depot of copper, consisting, of . 
I Cdpper pyrites : r lo >? 

^.Mountain gr^n\;- ,r ., 

, rxJilalachite and red and brown, iron, ^hre^ with 



f ; • 
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' A Iittle/ttdf j/>/jn ' *■" "i *^ 

TWiB formation, which i« of little ift?poirtaiicc^,^ oc* 
ctnrs s^ut a league on the east side of the city, 
diii^fly at Gmiradsdorf in the Jdhamp-Oeorgenstait^ 
Neidfeschert^GlUekf Lorenz Gegektrum, I bannot «ay * 
with certainty if the' copper Teins at yohdfineitm th6 ' 
HSjgtez-Hobe, not far frtjm Altenbergi ^s wcll^ aB 
^se in the Stockwerke of Letssetty and in tN^miht 
of FortUBa near Grunthat, which contain the sa^M^ 
^es, belong to this formation or not. ' " '4 

Sttch are the principal metalliferous veins in the 
mining district of Freyberg. If we consider the 
xitimber and richness of the veins contained in this 
ifistrict, we sIkJI not be astonished' at the imniense 
treasure which our reins have already yiekledi* and 
we may indulge the well-foi^nded hope of successful 
operations in time to come^ 

Finally, I have no doubt of being able to add to 
these formations oi metalliferous veins, some others 
less remarkable, and not so rich. For example, I 
think I have seen in the mine Himmehforst, two 
formations of silver ore, vdiich'^do not^jfccur lii'^ the 
other mountains. 

One 



*• 
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Om of these fefmations contains 

Votive d&ndri$ifitm sUuery in 

Oomaion Anit^f si;^«#^ and . 

BrofVH spar^ 

This formation occurs alsp at WU^jti^en^. ^-^ 
Black Forest, in SwaUa^ in the couitfry of. AnpfaSi^, 
herg^ and at Simte Marie in thcf mi|i^ of ^a^e^ 
Tbft other formation contains 
^- Native dentiform silvery 

Silver^gtance / 

A little jrpfi/n blende^ and 

Sptirry ironstone. ^ 

This occurs in and with 

CaU epar^ and 

Brotun spar* 

This formation^ I believe^ is to be found at JEiaff- 
horschiz in Bohemia^ and Priester at Sebneeb^gm 

I do not yet know tp what formation the follow:^ 
ing belongs, viz. 

Light red silver ore^ partly crystalli^ds and partly , 
in the form of membranes^ which was ibrmerly^ anid 

still is found at Beschert Gtuci^ J^i^ ^^^f^"*^ ^4. , 
Kroner ; I am induced to think it bcloi^s to the 
fcHirth formation, namely that which contains^ natkfe. 
ftrsenic and pale red silver ore. It is most common-^ 
ly found in veins that are of a ferruginous nature.^ 

Further^ 



FOW|^W>K W VSIKSiT-^ 239 

SwetbfTi ix^ sometime find in &et(mlo|F.lbe v^^ 
o£ the Freybesg^ district, chiefly in th^A^a^n^ai ^ 

<2i^r/^fter,anide?en . v.^;lw. i te- -^9. -4 .dd 

A littk /aE;^>^ g/amr. -4 u^ti )£ bn^. .^vh^; ^ 

But I do not Know whi^ei tMs(^iaQiliB($oo^4)l9^l 
be considered to belong to duS' pieec4i9§«ct(M%^.0r.if 
it is a, distinct formation^ t-^ t^ u.-'. 

I i^ugiQe, hpwever^ thatb^ide tb^r^Ae#;4ip(Cl^ 
of lead which I hav^ mentioned, ibe^c^>tO<^««9C^^^ 
fourth, whic^i seems to be newer than a8]b$^ ^(^ 
preceding, and consists of CiCi\ :v n?) 

Lead glance^ in lamellar concretions, i^bvil^sl* 

Compoffi lead glance I r. .Lavo^Avti m smv ^ 

A» little u^^j^i^/. V ,n^ Y ;on or J 

Black blende^ and > v ^> ao '^d t: nr 

Sparry irqmi$t^^ , .••.>.;. v..--^"i s-.^ w.rr^ ^-vi H^tiJ 
iLalways ocpiirs-m.loamv/ <;">i-).-..>(i.j.:>,. ,r» frT.-? :-. ; .\ 

rwA, at Il^gienstenkij» ttie ,i^^aifwr|, .a;i4 ^ 
Hinptei^etisk thoifimnfpsfikgfHd iii^^^ A«f feia^j 
wbich.^aie jof.iirifliiig slac,^ j^yex^a ^Q^jthprly di^$Cf)v 

t^fi i.^ * They 
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be«n^'feTiiittrl]^iiral*ked in the south-east piirt of die 
disttfc^of^^FMyb^; imt I baye nolyet be^^ible t& 
obsette the smallest trace of it. 

I have already remarkedi that the second^ fksfdf&if 
and fifth depots contain some ores which appear to 
be of particular formations. 

I take no notice of reins which only contain stony 
substances, such as quartz, brown spar, heary spar, 
and clay ; because I only wish to treat of forma- 
tions of metalliferous veins. Besides, I am not in 
po^is^sion of a sufficient number of data to be able to 
say any thing certain with respect to them. "^ 



*. 
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Such is the summary of the principal observations 
which I have made on the district of Freyberg ; the 
knowledge of which I have acquired from repeated 
observations made myself during 30 years. I have 
obtained it by frequently descending into the interior 
of mines ; by a strict examination of the ores which 
I have seen in different collections, on the authenti- 
city of which I could rely ; and finally, in getting 
every imaginable information. I flatter myself that 
the exposition which I have given of the state of the 
mining district of Freyberg, will not only serve as a 

model 



modf 1 for similar }|uFe$t]^tioii6^ 4>fttq^t kji wiU (Ex- 
cite the patriotic (rfbrts of the Sa^B^axiniii^si^ftiindbia* 
duce tlienqi. to aug^ieat ^^|i4 ,cafnipl#li^4l^geagn0^ 
and mineralogical tables^ of winch I hme o^j.^en 
a.sfcetdi...;-. , ..... -u ->/>H 

' ' ■ ( 

§127. 

I cannot refSrain from saying, that r^the cQimtry 
adjoining to the Freyberg mining district ^w^;>£4d 
other three particular and very distinct metalliferous 
depots* .• , f^ p . 

The first is a depot of red sUver ore that contains 
' Deep red ^Uver orey which occurs in i.,.. ^ ^ y, 

^uart% passing into hcrnstone, which sometimes 
has a green colour near the walls, 
t This depot occurs in the mines Daniel^ Alte Hcff* 
^^fg9 Christ bescherung near Voigtsberg^ at Braumdorf^ 
and in several other places. 

The second is an inconsiderable depot of antimo* 
T^^ gpd consists chiefly of 

Grey atairmmy are in 

^tUUrtZ. 

This occurs. in the mines Alte Hoffnung^ at Klein^ 
Vfiigtsberg^ Neue H(ffnungi Siegfeld and Vertraglkhe 
CeseUchaft at Braunsdorf: it is found along with the 
former, but seems to be rather newer than it. 

The 



The third is the depot o£ lead smd silTer it Sdwt" 
fmiergy fltnd contains 

Liadghma, fine graAuklr> and rich in siArer ; 

Telhw and tei hkfiii ; 

A small quantity of common iron pjrites^$ sMie- 
times 

A little native silver^ and 

Siher glance^ 
All of which occor m 

Brawm ipar^ coarse and fine grannlsir \ 

^artz ; and even 

A little ccic spar. 

This formation does not occur in any dtto* pM% of 
Saxony ^ but it is seta a^ KapriHk m Tr9i 0fhM f nia . 
Perhaps it may contafai a smaM ]prOfdttiiM df fiMd» 
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§ 128. 

Since the impression of my treatise^ I have had 
an oppoftxmitj of making some observations which I 
shall here add^ because they will serve to explain my^ 
new theory of veins^ and even aiBbrd a proof of my 
doctrine* 

In Crell's Chemical Annals, I have described a re-^^^ 
pository of wacke, known by the name of Buzett'* 
ivMe^ which occurs in the gallery Barbara at Joach- 
imstahL This wacke^ belongs to the trap formation^ 
but it occurs in a primitive rock of mica slate and 
clay slate ^ the repository descends to a depth of 150 
fathoms ; it contains semi-petrified trees, the bark^ 
branches, and leaves of which are still entire. This 
repository bears a strong resemblance to veins s it 

GG tindoubtedly 
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undoubtedly was an enormous rent formed in this 
high primitive mountain, which has afterwards been 
filled up from above with wacke. What revolution 
could produce this rent ? And what one could have 
afterwards filled it up ? 

5129. 

M. de Gruner of Berne, one of my most distin^ 
guished pupils, and a particularly good geognost, 
communicated to me a few years since a very in« 
teresting observation, viz. that in the Alps of Swit«^ 
zerland, namely, in the Valais^ there are narrow val- 
leys which cut and separate the ridges of the rnoun* 
tains, which appear to be nothing but great rents. 
A short time after I found the same observation con^ 
tained in the mineralogical letters of Ferber. 

Something of the same kind occurs in Derbyshire: 
Whitehurst, in his Theory of the Formation of the 
Earth, says, that such a rent b to be seen near Mat- 
lock, the bottom of which is filled with the debris of 
the rocks which constitute the mountain, and the 
upper part is the valley through which the Dcrwent 
flows. / 

§ 130. 

M. de Trcbra, the present captain-general of the 

Saxon 
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Saxon mines, in the Gottingen Magazine, gives a 
short and instructive description of a cavity or druse 
discovered in 1785 at Andreasherg^ in the vein Fiinf' 
BOcber'AUsU. It is two fathoms and a half long, 
and in some parts 30 inches wide. It was not only 
Uned with the most beautiful crystals of calc spar, 
but it also contained large pieces of this fossil, either 
reposing on one another, or projecting into the in- 
Henot of the cavity : these pieces were covered in a 
similar manner with crystals which in part connect- 
ed them with each other. 



I was lately favoured by one of my friends with 
an extract made from Fichtel's Mineralogical Obser- 
vations on the Carpathian moimtains : this extract 
ccmtains three examples of petrifactions found in the 
metalliferous veins of Hungary and Transylvania. ] 
shall give it just as it was sent me *• 



* Mmeralogische Bemerkungen von den Karpathen, 
von Joh. Ehrenr. von FichteL 8vo. Vien. 1791, Part. I; 
pages 48. and 49. The whole passage deserves to be 
quotiid. It is the following. 

*^ I saw at Kremnitz a fossil brought from the mine 
*< Staithandlung i it was a foliated fungus of the size of a 

•* nut. 
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I would recommend it to every mineralogist who 
is desirous of becoming acquainted vnth the nature 
of veins, to study Jthose chiefly which occur in the 

mountains 



*^ nut, the parallel foli4 of which contained a round ball 
** enclosed within them. This fungites and the ball were 
** composed of dark brown sparry ironstone (not brown 
^^ spar, for it contains no manganese) ^ it occurred in cry- 
** stalUzed quartz which was found in decomposed grey- 
*^ stone ; besides the fun^tes, the whole surface ef the 
** fossil is covered with larger and smaller rhombs of sparry 
^ ironstone of a beaudful gold yellow colour. 

^ At Schemnitz, I also saw, but did not learn firom 
^ what mine it came, a bivalve shell about the size of a 
*^ hazel nut resting upon quartz, and this again on a de« 
^^ composed greystone^ the two valves were separated from 
^ one another in a perpendicular direction, perfectly en- 
** tire, and with a sharp point very much bent. The shell 
*^ is bent, very concave ', its substance thick, smooth, much 
^ weathered, and appears to belong to the cordiform 
« shells. 

** If to these two petrifactions be added the madrepore 
*} mentioned by Aulic Counsellor Bom, and also a snail in 
*^ my possession found in a gold vein in Transylvania, we 
** have four incontestable examples of petrifactions occur- 
V' ring in the metalliferous veins of Hungary and Ti^^n^l- 
?f vaiua." 

In 
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mountains called ETzgebirge^ in Saxony and Bohe^ 
mia, (principally at Joachimsthal) ; and also those 
that occur in the Haxtz, and in Derbyshire in Eng- 
land. Perhaps the mountains of Cornwall, and of 
Kongsberg in Norway, may also furnish some inte- 
resting observations* 



In the concluding part of tHs passage, the same author 
makes the following remark. 

^^ No one acquainted with the nature of rocks wiU con* 
*^ sider this mountain as of Neptuman origin ; its substance 
*^ does not contain the least vestige of maiine bodies, al- 
** though they do occur in the veins which run through 
♦* it." 
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Note A. f 3. p. 3;. 



ALTHOUGH Weirner sayi^ in this § ^ that veins alwdy^ tra- 
Verse or cut ^ dtrata of the rock iii which they occur, it 
deserves to be noticed that the branches of veins sometime^ 
t\A parallel wiCh the stratii which are traversed by the 
p^cipal veb^ and that in some instances the principal 
t^ein itself, in part of its course, runs parallel with the 
Strata. Such portions and branches of a vdn may be con- 
founded with true beds^ which shows th^ necessity of ^ 
tending carefully to the OrictogRostic (fistitictioYi of beds 
and veins as they dccch: oil the great sbafe. We will in 
general find that rocks or ifiinerals in b6ds stt6 diKerently 
iffranged, aiid hav6 difierent orictognostic and geognostic 
Ji^tions from the same rocks and minerals in vdns } and 
that in these two species of repoahory they will be accom- 
panied miik diSerent miinends. 
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Note B. $ 25. p. 46. 

In addition ta the theories enumerated and examined in 
the texty two others have i^ipeared since the publication of 
this treatise. 

1. A particukr theory of veins sketched by Dr Hutton, 
in his work, entitled ^ Theory of the £arth*\ and lately 
illustrated with great ability by Professor Playfair, in hi» 
work on the Huttonian Theory : this theory is fiilly exa- 
mined by Professor Jameson in his Elements of Geo- 
gnosy. 

2. A New Theory of Veins by Patrin, well known by 
his mineralogical observations on Siberia. It is folly de- 
tailed under the article FUon^ of the P^ouveau Dictionaire 
d^Histoire Naturelle. 

Besides the different works treating of veins muentioned 
in this treatise, the following may be consulted unth ad- 
vantage. 

I. Charpentier Beobachtungen uber die Lagerstatte 
der £rze Hauptsachlich, aus den Sachsischen Gebirgcn* 
£in beytrag zur Geognosie. Met Kupfem, 4to. 

This interesUng work is <£vided into £our books. The 
first book treats of the strata and beds of mountains, in^^ 
hx as they are to be considered as repoatories of ores. %\^ 
second book treats of those mineral repositories denoioi* 
nated veins. The third book treats of the passage of vei^ 
through (Hfferent species of rocks, as also of the change 

they 



iSaxj indace on the ndghbouring rocks. The fourth treats 
nf ^ns filled with stony substances of di£Ferent kinds. 

2. Beitrage zur Naturgeschichte der GUnge, Ton Johann 
Karl Friesleben, in von Molls J^hrbucher der Berg und 
Hutten Kunde for i3oo. 

3. Bemerkungen uber der Harz von lohann Karl Friet^ 
]kben, 2 vols. 8vo. 1795* 

' 4. Sammlung Mineralogischer tmd Bergmanischer Alaf- 
handltifngen, von F.'Mohs. "V^en. 1804. 

5. Reuss Mineralogische Geographie, von Bohmen. 
Dresden 1793 to 1797, 2 vols. 

6. Von Buch Geognostische Beobachtungen. Berlin 
1802, 8vo. 

7. Jameson^s Mhieralogy of the Scottishf isles. 

8. WUliams^s Natural History of the Mineral Kingdom, 
2 vols. 8vo. 

TUs work is diiaded into duee parts. The first part 
treats of the natural history of the strata of coal, and^'of die 
concomitant strata. The second part treats of die natural 
history of mineral veins and other beds and repoatories of 
the precious and useful metals. The third part treats of 
die natural Ustory of the prevailing strata, and of the 
jfrindpal and most interesting phenomena upon and wtdiin 
die surface of the earth. Several years ago the first* part 
of this work was translated into German, accompanied 
ifridi many^valuable illustradons and additions ;; more lately, 
ss we are informed, nearly the whole wodL has been trans- 
lated 



latcdia^theGenngnatthe vcq\itft.4fWen^r^ ^ffi^i$,^f^ 
companied with many valuable notes t>j tl^ tpp^if^ P^a^-: 
lich Me\i4cf , a ptqpil of Werner^s. 

Note C. § 31. p. 51. 

Ajlt^oogh the a t sistan cfe ifrhicb the cxoismg of wxis af- 
lords us in determining the relatiyf ^t qt each ha9 }^(t(t^ 
much oye^Ioo^d hy apii^eralogigts |n genen^ it Imdnot 
escaped the observatiop of l^ce| yAip nettices t^^ jPP9WI^ 
stance in his vfoj^k giving an account of the cpunlry and 
mines of Cornwall. Thc(e dbservations must have been 1^ 
joiown to Werpcr^ &r il cannot be supposed that ai^ author 
who has showed so miv:h anxiety to confer on ey^ wof^ 
the merit to iy];iich his remarks futitle him, ijifculd hav^ 
passed over tl^s d^rcumstance had th^ wo^k &Uen ui^dq? his 
perusal. 

As the passage i^ one (^ xpuch in^rtg^ce, ^om con4im« 
ing tbi^ part qf the Wemeriiait theor^i^ I shall ^ve i% i», tuy 
own words* 

^* Because th^ CrossbGo^;anSj| qt Cros^-Hook^n^, n^ 
** through 9JI vieins of opposite dii,re?tions^ without tb^ 
</ least interruption fr<xm tb^» but, Qfx the contrary, do 
'/ apparently disjoint, andr dislocate aH of them > it seen;isi 
I' reasQif^bJbp to C9nplude» t^i^t th^ ^ast and west yeidl 
^ were antecedent to cross veins ^ and that some great 
f' evjcnt, long after the creation, occasioned these transr 
^^ yerse clefts ^d openingsL. But ]^ow» or when, this 

^. shoHld 
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if i^guU pom 1^ Wh W« €4miuH pr^uxxu^ tQ» feitl»:an 

Note D. 5 40. p, 61. 

^ xiH^y of the laodfttqfQe district in ^Qt]^ds w^- 
^pi^jr i^ ijie Qrksi^.f^^ SheUax)4 i^t tl^e are nuina- 
1^0^ aiu) v«r^ cqctdmrt dec^ dQ4 wide rfuU j|nd fissijum 

Note E. J 48. p. 74. 

Tbeoccipri^cnceof coalmvd«)sisa<vaif pbuioflBexipiu I 
IMA happy to b^ aUe V> give an in^^nce of U observed bf a 
minei: of great ^agadtj and sluU^ tbe late Mir WUUain& 
In bif valuable, hot little |u^wn worl^ entitled Natural 
iJpistQry of the Mineral Kingdom, there is the foUowingr 
description of veins of ^oal at Castle I^^eod* 
.. '^ X have seen coal in the cavities of mineiial vcini at 
f> Castle I^^epd, in the highlands of Qcodand. Iliis extra* 
^^ O^dixMM^y coal is lodged in cQOunan rake veiivS| or per* 
^ pcndicolar nnneral fissv^es in the mpuntain rocks, far 
f^ i^ojlif^ any strata of coal, or of the coal metals. Tho 
^'Veins at Castle Leod open into bellies or concavities of 
^idifl^rent lengths and capacity, and clos^ again, or check, 
l&4y the sides of the veins coming togetjier ^ and they 
#xjuive every character and description eommon to good 
f^^rake veins, and the coal is Icudged in the cavities of 
-iit <« them 
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^ tham csadly in the auiie Humiicr as ktfd, iS o yp tf, &c« 
^ ue found in such vans in other places. I got some ooal 
** dug out of one of these veins, which I bdmt in the 
** house: the coal was veiy soft and tender, being veiy 
** near the surfi^e^ but it was perfisctly dean and blight— 
^ about one fisot dud: where I opened the ground, but it 
^ grew thinner towards the ends of the beDj or concavi^ 
^ of the von, and it soon dwindled away to notiung, and 
** twitched out entirely ; and I saw it open again in several 
^ places in the bearing of the von. This cool was ez- 
^ ceedingly &t, so as to run together strongly in die fire 
^ like die best of the Newcastle coiL I look upon this 
** phenomenon in the natural historf of the minerd Ung- 
^ dom as a great curiositj. I call it a phenomenon, be- 
** cause It is an extraotdmary appearance ^inte out os com- 
<* mon experience. I did not know any thing dbant coal 
^ in such a situation and circumstances until I »w this. 
^ I had never heard nor un^ined any such dnng until 
^ this ofieied itself to my consideration* I wm at all doe 
** pains to investigate thb phen o men on t h ow w^h ly, so as 
** not to leave out any circumstance whkh ^lould be 
** coMJdered, and so as not to be mistaken in any 
^ point* 

^ There are several nuneral vans at Castle X^eod run- 
^ mng paraDd to one another upem the north-east side of 
* a pretty high and rocky mountain ; and there are some 
^ ksser strings brandui^ out bom the princ^d veins. 

•Tlicre 



^ Thftre.is.tXKd fiamul in thi«e or rfeur of these' ireins, 
^ part of whicb had been wrought out of several bellies of 
^ those Tcansy as &r as tbeycouldgo down for waster, before 
^ I was there ^ and as I had no apparatus for drawbg the 
** water out of the old works,* I was obliged to open new 
^ ground further forward upon the bearing of one of the 
** veins, out of which coal had been wrought— •When I 
<* opened the ground the coal was only about one foot 
^ thick, and it only continued for a few yards in length at 
** that thickness, before it began to dwindle away by de- 
^ grees, and it was soon squeezed out entirely at both 
^ ends of this little belly ^ however, I saw evidently, that 
** some of the bellies or concavities of the veins, out of 
*^ which they had formerly dug some. coal, were wider 
^ than the one which I opened.^ Some of them were up 
^ to three or four foet wide between the sides of the veins } 
^ and the concavities, oiit of which they had dug coal, were 
^ also somewhat longer than the one I opened.. But they 
^ had chosen the best places for their trials^ which was 
** not difficult, as the coal was to be seen in the vdnt 
** at the surfoce of the ground. I saw coal in several 
** places in the checks or twitches of these veins between 
** the open bellies, not above one inch in thickness. 

** The circumstance of these coal veins opening into 
** bellies, or concavities, between the sides, and twitching 
*^ again by the. two sides coming close together, is common 
'' to all mineral veins of this description, though the con- 

** cavities 
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** cavitiet of tlii tekis it CiHk Ltoi ire t^imAiuhif 
** short ^ and the twitcbti^ or close p»rtS| tie diso Aait | 
*^ these bdng ^octet of ^ptA t«ko TeifHi the ehtfic* 
*^ ter tnd descriptm oftthfeh ii^ that thejr 0|^ Ond tlot< 
*^ ogam at short dislaiiOes in the Une of bdUriH^; ainl Ad 
*< pipes or concavities pot down in the dip of die ineift fa- 
** rallel to one another**' 

Note F. | 49* p. ^5. ' 

Granite^ sienite^ and greenstone, are rockt which iMaf 
considerable resemblance to each other ; it is therefi»a ot 
some consequence to attend to the nature of each, that w6 
may be able to disttnguisfa them^ not oaljr bectu^ an ioat« 
tention to this ctrcamstance has frc^iently led bto error^ 
but because vi^khoOt attendbg to it^ it will not be po^ihle 
to^veanexact aobountof anytract of cowrttj where they 
occur. The author has^ in a note to | 49* pontcsd oat iit 
a very perspicuous manner^ the difference be t w e en sieaittf 
and greenstone ^ to dkse granite alio bears a strong te^ 
semblance ^ they differ, however, very essentially, not coif' 
ia their component parts, but itt their geognostic situafioil 
and relations. 

Granite^ the oldest of the rocks whicli Ooiiipose thtf 
crust of this earth, either fonns the lowest bad of a niotbi- 
tain, or constitutes the whole mass of it, around which thd 
other rocks are wrapped iii the mantle-form. It is tta i|g- 
gregate rock composed of fel^>ar, qtiarta, and mioi^ vti dif- 

ferenit 



feceat ptoporiions, and these vary much in the size of their 
gruns. The felspar is generally ^nost abundant, and the 
mica in smallest proportion. It is often stratified. We 
never find the oldest granite constituting the mass of a 
vein, although the second and third granite formations 
frequently do. The third or newest granite formation 
sometimes is met with in overlying formation. 

Sienite is an aggregate rock composed of felspar and 
hornblende^ sometimes it contains a small admixture of 
quartz or mica: these however are only accidental, and 
when they are present it is in small quantity, or in particu- 
lar parts, without a£Fecting the general nature of the rock. 
Hornblende is the characteristic ingredient which serves to 
distinguish it bom granite. It occurs always in unconfor- 
mable and overlying stratification, or in veins. Its bedff 
always rest upon the old or primitive rocks : we never find 
it under any of them. When it constitutes veins, they al- 
ways traverse the beds of the primitive rocks. It is never 
traversed by veins of the primitive rocks, except by those 
of the third granite formation* 

Greenstone is a compound aggregate rock consisting of 
hornblende and felspar, in small grains, which are fire- 
^uently so minute that the xock is almost destitute of the 
granular structure, and the constituent parts cannot be di- 
stinguished. The hornblende always predominates, and 
gives to the rock the green colour firom which it derives 
Its name. |t sometimes occurs stratified. This rock i^ 

XI . foun4 
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found in all the different classes j sparingly in the primi* 
tive, more abundantly in the transitioni largely in the 
floetz, and very copiously in the coal formatioii 'y in this 
last| veins of it are frequent, £ormingwhat have^in this 
country been called whin dykes, a name destitute of any 
particular application, and which ought therefore to be dis* 
continued. 

From this variety and universality in the occurrence of 
greenstone, mineralogists who did not connder it with at- 
tention have frequently 'mistaken its nature j and it has 
not unfrequently been confounded with, and described as 
4>ld granite. But the presence of hornblende, which never^ 
even in the most minute proportion, is found to enter into 
the composition of old granite, establishes a marked dif- 
ference. Mica, it is true, sometimes occurs in greenstone, 
more particularly in the transition kind ^ and may have oc- 
casioned these errors, errors which, however, we trust, 
will disappear with the advancement of the geognosy. 
When niica does occur in greenstone, it is to be considered 
as an adventitious occurrence, not afiecdng the true nature 
of the rock, which will be easily ascertained by a more 
particular and extensive examination of the bed. 

We have, in this country, an interesting variety of trans- 
ition greenstone in beds, containing an admixture of mica, 
* in pretty large quantity, which has made them be consider- 
ed by some as granite. The beds to which I allude occur 
in Lammermuir hills, near Priestlaw, of which there are 

soqie 
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sections made by Fassnet burn. But an examinadon of 
the nature of these beds, and their alternation with grey 
wacke, convinced me that they are of transition green- 
stone. Since then this tract of country has been most mi« 
nutely examined by Dr Ogilby, who presented to the 
Wemerian Natural Hbtory Society an excellent memoir 
on the subject, in which he pointed out and illustrated by 
specimens the true nature of these beds and the different 
veins which traverse them. 

Besides the rocks noticed, there is a variety of greeQ« 
stone which differs somewhat from any of them. This haS 
been denominated by Professor Jameson sienitic green- 
ttone. In it the felspar preponderates, and is commonly 
of a flesh red colout. 

A consideration of the particulars mentioned in this 
note, shows the utility of the study of orictognosy as 8 
preparatory step to that of geognosy \ for without a com- 
petent knowledge of the nature and characters of the dif* 
ferent ample fossils, the geognost will not be able to com* 
municate to others what he may observe in the di&rent 
mountain rocks, which to the speculative naturalist, fom^ 
an objed of so much curiosity, and to whose accurate and 
£dthful detail so much must be trusted in the investigations 
in which he is concerned. 

NoTS 
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Note G. f 49. p> 75- 

BfMcs vbe rocks cniimf I'ltcd n uie texly is occiifiiu|^ 
TOBSy uK fiMloiini^ nttve also bmi ouwivcd 1^ Pfon^ 
Janiesoo, yb. fttpkyj^ sitte^ fAcirtomtj and /««/• 



Note H. { 52. p. S3. 

BfJitdvtms are ihoie into winse slro c Un e a variety of 
dtfereot fevOs cBfter. Tbey are wiat kave hj some been 
dmoaunated strMt^tm 9tau^ fant as uie term stratmcatioB 
mpplies Qolj to rocks wbose «hstaarr b nMfeiniy bot sep»- 
ratnl into diierent la^rers or strata hj parallel rents, it can^ 
not wttb peopnety be appfied to veins toat are composed of 



In bedded vesas tne beds are snang^ m a detennmate 
order whtcn corresponds on caoi sne^ and 'are parallel 
to tbe ifalls of tbe vein. Tbe part wydi lies next tbe 
walls bas been lirst fianaed, conseqnently is tbe oldest, 
vbe otbers bave been aanaed n snccessBon tofwaids tbe 
ooitre^ wbicb b die last Somed, and tbere£bre tbe newest 
ofalL In consequence of dib deposition of tbe socccssive 
beds ftoaa tbe walls to die centre of veiBS» tbe last formed 
beds contain tbe impressions of tbe crystals of those that 
were first ibrmed. Tbe centre of bedded vems often re- 
onfQIed i^^ and are tben dzusy cavities, wbicb are 

fiecpicntly 
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frequently lined with crystals of the last formed bed, wluch, 
in the empty space, and tranquil state of the solution in the 
▼ein, have shot into regular forms. The greater number 
of the beautiful specimens of crystallized minerals which 
we meet with in the cabinets of the curious, have beoi 
fmned m this way in the drusy cavities of veins. 

We meet with many instances of veins of this kind. In 
the Freyberg district they are, as is mentioned in the text, 
numerous. In this country they are not unfrequent. In 
the island of Arran we find many examples of them : there 
they are composed of greenstone, porphyry slate, pitcb> 
stone, wacke, 8cc. arranged in difierent, but always in re- 
gular and determinate order. 

Note I. § s^. p. 89. 

What Werner here alludes to by the intimate " connec- 
'* tion which takes place between veins and the rock,'' ap- 
plies not so much to true veins as to cotemporaneous vtmu 
which are but little noticed by him in this treatise. It was 
not till after the publication of it that his attention was 
more particularly directed to them. I have therefore 
judged it proper in this note to point out the most material 
points in which coien^raneous differ from true veins, s»* 
'ferring for a more detailed account of them to a paper on 
this subject by Professor Jameson, which I hope will sooft 
appear in the Transactions of the Wemeiian Natural I£h 
story Society. 

Cotemporaneous 
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CaUm/ioraneous. veins have most generally a toitiiQat 
fimxiy and frequently branch off in a variety of directions y 
thtj are always confined to one bed, and are never ob- 
ierved to traverse the different beds of a mountain ^ they 
are generally enclosed, and are not separated from the mass 
of the rock in which they occur by walls, like true vein^ 
but are intimately connected with it, indeed they mutually 
pass into each other. Their nature approaches very near 
to that of the rock in which they occur. In the compound 
^ Aggfcg^te rocks they conmionly conast of one or more 
of the simple fossils of which these rocks are composed,, 
sometimes of all the ingredients, either in proportions dif- 
fering from the rock, or varying in the size of the grains, 
which, to a casual observer, may be productive of error, 
and lead into mistakes which are apparently at variance 
with the geognosy. They occur in all the mountain rocks, 
though they are most numerous in those of the compound 
kind. They are particularly frequent in some of the old 
primitive rocks y granite often contains many cotempora- 
neous veins of quartz, and felspar either singly or mixed 
together in different proportions ^ in gneiss they occur in 
' great abundance, and when their structure approaches more 
to the granular than the slaty, which is frequently the 
case, they bear a great resemblance to granite, and have 
been by some considered as granite ^ but we know that 
vans of old granite never occur in any rock of more recent 
fiormation, and that when we do find jcins of granite in 

gneiss 
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igndss or mica slate : they are of the third granite forma- 
tion, which only presents itself in overlying formation, or 
in veins. Such cotemporaneous veins are frequent in many 
places. I may mention them as occurring in the island of 
Arran^ at the Tor-nid-neon, near Loch Rausa, in Glen San* 
nicks, and many other places of that island, which affords 
90 many interesting particulars to the geognost. In green* 
stone of every formation, we frequently meet with cotem« 
poraneous veins of felspar, hornblende, and sienitic green- 
stone, which often run a long way in the beds of the com« 
mon greenstone, instances of which are to be seen at Salis- 
bury Craigs in the vicinity of Edinburgh, 

Besides, these cotemporaneous veins which, as mentioned 
above, are con^>08ed of materials which do not differ from 
the nature of the substances compoang the "rock in whick 
they occur, we often meet with them consisting of mate- 
rials differing a good deal from the rock. Of this kind 
aie veins of steatite which are so often seen in serpentine, 
and of calc spar in limestone. And in the fioetz rocks we 
very commonly find cotemporaneous veins of quartz ^ in- 
stances of which occur so frequently in most of the moun- 
tain rocks that they require no specification. 

Note J. J 60. p. 90. 

In addition to what has been said in regard to the thick- 
ness or width of certain veins in this $, we may add that 
veins of greenstone sixty feet wide occur in Arran \ and 

Professor 
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Professor Jameson mentions in his Geognosy veins of por- 
phyry slate 140 feet wide that occur in the same island. 
It is worthy of remark that all these very wide veins in 
Arran occur in straU c^ sandstone which are nearly hori- 
zontal. It would seem that the widest veins generally oc- 
cur in the most horizontal strata. 

Note K. § 69. p. 119. 

It is now no longer doubted that the same fluid may 
contain in solution different saHne substances at one and 
the same time ^ and without any great stretch of analogy, 
the same thing may be extended to earthy substances. 
This idea I find to be entertained by a naturalist whose 
authority must give weight to any opinion j I allude to 
the Count de Boumon, who expresses himself as follows. 
^ When a fluid holds in solution the integrant molecules 
^ of several different substances^ the molecules of one sub* 
*^ stance pass between these of the others, and each obey* 
*^ ing its own laws of attraction, crystallizes separately. 
^ Besides the particular instances of this which occur in 
^ Qur elaboratories, there is net a metalliferous vein which 
«< does not furnish examples of it. Granite and a number 
^' of the other aggregate rocks are striking examples of 
" this. Nature presents us with a very interesting fact in 
^^ substances confusedly crystallized, which contain dis- 
^' seminated through them others in a state of regular and 
^^ perfect* crystallization ^ such as coinpact granular lime- 

" stone 



^ Stone containing crystals of quartZy octahedral iron oit'^ 

^^ and often other substances^ such as masses of gyps which 

** contain the samcy^' (crystallized ?) ** or qrystals of bora* 

** cite, of quartz, of carbonic of Hme, or, lastly, of arrago- 

*^ nite, as in Spain } such as masses of porph3nry, &c. &c. 

'* In a solution which contains the integrant molecules of 

^' many different substances, but one of these in greater 

'* abundai|c& than the rest, the cause which has. prevented 

'^ the- crystallization of the last of these has had no effect 

^^ on the others. Is it not natural to conclude, that, after 

'* the hasty and confused precipitation of the most abun* * 

^' dant substance,, the precipitated mass, being of a soft 

^ texture^ has been penetrated with the solution loaded 

*^ with the integrant molecules of the othes substances 

^ which have afterwards united and been crystallized, as 

*^ was the case with the alum and clay mentioned in § 64-? 

** This kind of union is known to mineralogists by the 

*' name of elective attraction or affinity. This explanation 

^* appears to me to be applicable to a great, number of 

*'*' facts which we observe in nature ; such, fcMr example, as 

^' the formation of flint in nodules in chalk, or in larger 

" masses in carbonate of lime.'* Vide Traite de Mineralo^ 
gie^ par Af. le Compte de Bournon^ 4to, 2mc vol. p.* 192. 

iMIc Note 
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Note L. § 73. p. 129. 

WUte Watson, F. L. S. in a nnall tract published in 
1797, miintains that the mines in Derbyshire do tra T ci sc 
the loadstone. His account is as follows. ** The rake 
*' veinSy containing ores in the incumbent Umestone stra^ 
*^ tum generally descend through the toadstone, but are 
^' seldom found to contain ores when in the toadstone ^ ga- 
^^ Icna (lead glance) is sometimes found with blende 
^ and other minerals ; but this circumstance rarely occmn : 
^ the veins, when in the toadstone, are generally Tery 
^' small, and composed chiefly of dalcareous spar* accompa- 
^ nied with asphaltum ^ when they descend into the fime- 
'^ stone under the tosdsbone, they become thick again, and 
" frequently as rich in ores.'* 

Note M. § 76. p. 141. 

It would appear from later observations, that very con« 
siderable formations of lead glance occur in the coal forma- 
tion in diQerent parts of the county of Durham. 

• 

Note N. § 76. p. 142. 

Werner remarks, " that In the substance of the primi- 
** tive rocks we never meet with the smallest trace of in- 
" flammable or coaly matter.'* Since the publication of 
this treatise, Werner himself and other mineralogists have 

discovered 
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discovered s/atj^ glance coal in primitiye mountains^ in rocks 
of gneiss, mica slate, and day slate. 

Note O. J 125. p. 227. 

Besides tbc formations of lead glance entunerated in tbe 
text, another may be added \ it is that of Wanlockhead 
and Leadhills. At Wanlockhead the veinstones are quart^^ 
lamellar heafoy spar^ calc spar^ brown spar^ and mountain 
corh. The ores are lead glance^ blende^ manganese ochre ^ 
lead earthy sparry iron ore^ calamine^ brown iron ochre^ iron 
pyrite4^ copper a%urej green lead orcy white lead orCy ledti 
vitriol and brown hematite. 

At Leadhills the veins are filled with the same materials 
as al Wanlockhead. These veins traverse grey wache and 
grey wache slate ^ and frequently contain firagments of both 
of these rocks. 

At Strontian in Argyleshire, there is another formation 
of lead glance y which differs £rom that at Wanlockhead and 
Leadhills, and is probably of a different age from any of 
those enumerated in the text. It contains lead glance ^ iron 
pyrites y calc spar^ heavy spar^ strontian^ cross stone %n^ fo- 
liated zeolite. 
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fiLge 6, lioe t^^for firale read foauU 

40. » 14. — — bcobachlungea ■ beolMchtini|;eiv 

^id, — iBid. — bgenladle — lagcntattc 

pt^ 45. line 21 — . stoney ■■ stony. 

63 17. «^rr •* lying'* mdd « SMte.** 

6S. -y- 8./or foMilc . f " *" 

75- — i-jTom^q^oai^yar composes' 
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